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(IKXKRAL I'RKI'ACM 

Tni ill l iilitiitn *•! // I. ** f t t/m /r./; » a,i* 

ift niui vnliutii'i in i^Ki A .tnnicl fililittii, 
hunlmi vmIuiiiis, au issurtl m tlu' )‘c.it » 
iS^j 7 A M^isril fiiiiii r»f thr .iituli' <iii 
(lt1iUi;r’ft .111(1 uith ‘4.(11 <tK *4 hrcutillt up to dale , .ip[» >it( d .(h 
. iu iittUpMuldit Ntiluiiir m 1H9), uiulri Mic titit* of ‘ Itu' Iiuli.iii 
iMUpiK It>i IVnplr.. Histttiy. ami I’Kaluct All «*f ilic'.i 
rLliicil by the late .Sii \VUIi.*iin Wil 4»ii K.t .S.l , 

»h(> fanned the orij'ina] plan of the unik a*, far Imtk as tM6^, 
when he mas fimt entnistcd with the duty **( oroant/in^; a 
‘tatintUai suivry (‘f tlif countiy, and who wtob* nnnt of ‘ Thr 
Iiultait t.nipire* iu it‘ final fomi with hr. oimi hand. Mis 
untitmdy drafli in ty ha dipMvid ihi* pri ant tditioii ol 
the advaiitapr > of hi > niif 1 Kprtti inr and hteraiy skill. 

'Ilu HKiiiid rditioK h.tvifio for vnnr liinr out of 

piinti ft wa. ir‘rfiK(d by thr («iarrtitnrnt of India that a ncu 
tduion Hhniild hr tti(p,ii(*d in (otinrxion with thr ( ViiRtr. of 
'fhr ihati|;r, hourvti. that have licf'n iiitriHlmrd, 
both in th( .schrtnr and in thr nirthraU uf toinpila- 

tion, may justify its bnn|' ioimirnd an a new work lalhri 
than a new »dilhm, 7 hr bulk will Ur tail'd fioni fourtrtn lo 
twenty mn voluiiir., tnthtditio a iiiinjMnion Atkr.; and tht 
sintjli* iH»bnnr of ‘Thr liuUaii Kinpiir’ has Intn rxtwndid 
into biMi vohiiiua, rntitUd icNpeitivrly * Drsdiptlvt/ ‘Uis- 
tnricul/ * Ivrniininic,' and ' Adtniniiitiativr.* Mureovt'i, whih 
ihr main woik will l>e arfan},;rd as before in alphativthal 
oidrt.it IN iiitrmlid to wtuv in India, for offitial and local nia, 
.1 {hir.dtrl srrirs in which tltr met at artlcb'A 1 elating*; to (*aih 
1‘rrivim ( or tarj^r f;roup of Stairs wtlULir « idWtrcl loj;rthi*r fn 
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separate volumes. No less considerable <ifo the rhati^c* thit 
have been made in methods of compilation. Apart fioin thr 
Histoncal volume and a few other chapters of ‘Thr Indjan 
Empire/ the whole of^the work hai been written by oflk*ial> 
in India under orders of the Indian Government : and r^vet) 
page has been submitted to the criticism of thr wrtid 
Administrations or Departments concerned. 

The task of editorial supervision has licen shaft'd bcturrn 
India and England. In India the first outlines were titawfi 
up in consultation with Sir Hcibert Kisleyt 4t the 

time when lie was Census Commissioner. On his nomlna 
tion to be Secretary in the Homo Department. Mr. W. S. 
Mcjrer, C.I.E., was appointed editor for India ; and to him arc 
due the detailed regulations under which the greatfu* part of 
the work has been executed, the general schernr of thr Atlas, 
and the primary revision of most fif thr rhaptrrs fle«ding with 
India as a whole. When he, in turn, um*; pimimtrd tu U 
Sccictary in the Eiiuinc^* Dcpaitmciit. hr n.is siiurrdrd 1 m 
Mr. R. Bum, who has carried uut the primary icvimiui ui 
most of the other volumes, and otberwlse oomptetod the wtu k 
that had to be done In India.* The editor hi KngUad 
throughout has been Mr. J. S. Cotton, who was ck*^ty 
associated with Sir W. W. Hunter In both the former editions 
On him, in subordination to a committee appoinhtl by the 
Secretary of State, has rested the responsibility for the final 
form of the work, and the duty of seeing the whole thrmigh 
the press. 

The volumes of 'The Indian Empire* have l»ecn entirety 
rewritten, with the exception of the history of the tkHlidl 
period, where the personal impress of Sir W. W. Hunler'a 
knowledge and style is preserved. The prIndpU* ,id«pird 
was lo entrust each subject to an.'iuthor best tpulificd lo tlr^l 
with It either by apodal study nr nfficlal expcrir-iur 'Ibr 
names of the authors are usually appended to their eluptfn , 
but in other eases the text, ns finally iipprovrd. can lir 

' Tlie Indian cdlloM ilcmre tn jcfciMwIit|);p Om* 4,1 <Ur, 

V, Krldinn Menon, Ihoir hvttA ficrk 
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rcgaidcil only nN a romiTOsitc procluctiim based I.ir|,%ly upon 
their contributinns, and thur narnc>« aie then tccoulcd else* 
where. Thin eourse has been frjund neceasary m order to 
maintain the cliaractcr nf official authority that attaches to 
the uork. 

Thu articles that rnalct up the body of the have 

likewise tieen reunttin, for the inr»st i>art by officials Mho had 
already aciiuircd IrKal rxiieticnec as Census SupcrinUTidunts 
of their Provinces ot Statui in lyoi A list of their name^ 
will he fcrtitfU prcfixid to the first volume of the 6'ifv//rtT 
proper As in the pn^ious eilitionHi. the artick** arc haiiofl cm 
niatci lain collected by District ofifKcisand nfiiciakor Native 
States, mipplcMnented by npccml contiibutirms fiom ex[X!rts. 
More deUiktl acknowlod|p;fnt iiU will 1 m: finind in thr prefaces 
to the volumes of the Pnn'incuti (iauHtf* i It may here lie 
mentioned that^ since the ]a'«t edition was coinpihd» Upper 
Butma and HaluchlsUn have both been included witliin the 
Kmpin, and two new Priivlnees have bitrn constituted, while 
much more aernrate information is nou available fot the 
N.itive Slates (»eni rally 

J‘o ciime tn detaiU. ( <i;npaiativi a.ituitif s an* usually 
jpven fi»r the three (Vicsu^ year., iHtli, iHiyi. .uul u^cji i but 
in most ea*u*:, latci* fin k/ } 4 hint U'cti adriud The 

most tcreiit arlministiativechanip s have Ix'un incorporated ot 
referred to in footnotei, so far ah ijossiblc. No mtveltics havi 
been iritroducrd In th( way of »|iellint;. the usage now 
generally adopted In Imlla having ban foltowod, even where 
this UMgc «anngt tie (onstdered satisfactory or conslstcmt 
The only imiHirUnt change in the nutietitutkin of the mark of 
length ( ■) for the accent (') over tong vowels. Somu hint* Cur 
guidance In pronunciation aie given in an Iiitrtidui tory Note, 
prefixed to each volume. Another IntnHlucUiry Note nuptiHen 
a brief nxptunatlon of the monetary nyatuni and the weight* 
and ineanure# used in India, for it ha* not been found praetlc* 
able to convtft these uniformly into their KnglhihTfquivatetttii. 

In the present volume, being the Deicrlptivr voltiii|e of 
'The Indian f^ptrci* cha|itera fi v, vll, vlU. Ik, and v 
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have-been written by the authors whosic lumcs are sub^Lnlnd 
to them. Dr. Blanford died bcfoic he was able tn revise- hi*- 
proofs. Of the other chapters^ that on Mctenrolof^y \% iiascil 
upon materials contributed by Sii John I'.lint, K (M 
and that on Ethnology and Caste ha*) been abri<1i*rf1 
from Sir H. Risle/s chapter in the Rt'pi'U iftt thi 
of India for 1901. The Index has been compilrnl li> 
Mr. J. W. Browne. 
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NmTI-s on "iKASM.in K MlUN 


! 'tftiv/Si «//*/< 

a ha'i iIk* itr>unii ««f a iti * 
n haa tht' Ktuitr] ft( a in ' fathrr ’ 
r luis till' VfiwH r^iunil in *J{rr).' 
t hiift tlir Ndiind r in ' (nn * 

I lijuf thr viund nf / in '|uilrr * 
u haa the nmiml of a in * bunr.' 
u hen the wiMd of * in ’ boll/ 
fl bM the omind of ir in ‘ llutr.' 

Ill hat the %<j«rl munrl in * nniif,' 

.III hill ilip \n«rl tnmiit in ' ' 

It ahnulrl lie M.iUd iliai nn «tt€>rii|il hn. Iktii niiulr in (Itstinyiiioih 
Ik'twiTn thr haix aiuI nhrnt i«iiiiiiJ& at r rnid a tn thr liruviilian 
lrtfiKii4f{r I. nhiih (wiscii'iin tin; vunrliwiumh in 'In;!' and 'liot‘ in 
addiunri tn ihr»M> gnrn aUnc Nih 1ui% it U'cn ihmiftht iMiretiuiiy 
In mark viiwrU an Intig in wliiYn minuikrti in iwrmnnriation 
were not likely in lir maih . 


f "twjta/ttfnfs 

Mnitt IndiMt UngiMgeii have dtilefent Ibrina for a nuintier at vmi 
Minam^ «uih n /, r, tkc, ntarked m Mientiftr worku by the uac 
i4 dtit« nr iUtin. An the Ktirtiprtm ear dmitiguialMta ihoe with 
dilAeulty iti imlinary prrmunriatK}t^ it Itan liem c annideted undcfir> 
aUe to iiuibarra'>ii the reader with iheni ; and only two noten aif 
tettnired. In tho firai plate, itio Anititr k, a itutuital, han 
boon reprowNited by it Instead id tft which if offeert tiw^ fteroodly, 
it fhcmld bo fonurked that aapiratrd c onatmanbi cionuiKm ; an^ 

in fiartieulari iM ami /i (ewopt in Htanna) nevor hav* the aomnd of 
ik in ' thif ' or *tb»ih* but Im pcoooufiml aa in * woodlMniae ' 
and *lHMihuoL* 
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Burmese jrorif\ 

Burmese and some of the languages un ilu Irimtii'i nt hast 
the following hpecial somids * — 
aw has the vowel-soiijd in ‘law.’ 

0 and u are pronounced as in (icrman 
gy IS pronounced almost like in *ji ftel, 
ky IS pronounred almost like tA in * rliiir< li ' 
til IS pronounced in some cases as in ' tins,* in 'Ume • asc' as >0 
‘Ihm ’ 

w after a cuiiaonant has the fnne nf i*iv» 'I’hiis, yn'tt ni-I /‘.z' 
are disyllablcs, pronounced as if writtin ii/nu^aml 

It should also be noted that, whereas in Imliati wnrtli Itir amni 
or stress is disttrilnued almost uipially on eaidi ^>ll4ldi‘, in llun.ie *' 
there is n tendency to tlirow siKrial utress on the last sylUlile 

(irneral 

The names of home iilares»c.g. ( .ilnitt.i, itoiuliay. tielmea, 
('awnpore— have iihlaincd n jHipular lixity of s]irlliiig, mImV si'Ciial 
formi have liuun oAliially preMnlied foi others Kaini k o( |iri rev 
are often spelt and proiiouiir eil diti«rentl> m dinniiil pait* of IioIm 
but the varuitinns have been maile as few a. In aiao ilaiiri^t 

forma almost alike, especially where a parttnihr spelling has l^rcn 
generally adopted in English liouks. 

No™ ON MflNIvV, BrKKS Wl.KJIITh ANH MKAsI’KM 

As tlic currency uf India is liased iifKin the rufN;(. all i»U|r<nrrt4l ^ 
with regard to money throughout the Ua^ttrer have nece^rily tircfi 
expressed in ruiiccs, nor has it ticen fiitind (kissiIiIc bi add gcfwmlly 
a conversion iniri hlrrling. Ikmn lt» ulmiit 1H73 the giikl value «4 
the rupee (cimULinmg ifis grams nf purr silver) was a|((irr»(Htutely 
et|ual to jj., or oiie-tcnth of n £ ; and lor ilint p*(rincl it is eaay Wi 
convert rupees into sterling liy vtnking off the final tiphct (Iti, i,oeo 
=£100). But after i«73, owing to Uic (li‘|irn latioit of rJurr ai 
compaiecl with gold llirmighout the world, llicti «ainc a wm.fi. ^jmI 
jirogressive full in the exchange, iiniil ,i\ one titiiF iIh* guld » jhir . < 
the nipeu dropped os low as ir. In ordn lit pimtdr inordi (..r 

the heavy loss caused to the Crovrrnim*nt of IiitIm in «** m 

gold payments to he timde in KngLtnd, ami nbo lu rrJi. ir u-irKii 
trade and nnamc from the incoiivrinm c dtw in fF.iv.tuil and 
unforeseen /iuctuutiunn m cKchaiige, it wa. nsoKni m , ..,1 o, 
the mints to tin- Iree coinage of Mhcr, and ihii' li.ui* up it r v,i3-,r td 
the rupee hy reslrii tuig t|c . nciil.itioii I Ji. mt^tiHoii i, imh 
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ill! <'\f \a]uc of ilii fiijKC til It I*/ , atiil ilini iiitrrHlL.r v ,i j^olcl 
'•taiubul itlunijth not ncrr^vinly a ijol*'. rsiranr) / .it Dirr.iti rtf Ks. 

- JCi *J ni*. jifiliry h,i'. Ucn 11*11 iiUicl) tiin i> T rntii 181/9 on 
MAril*! tfir Viiltie of the nijirc Ita* Ixri' rnn.iiiaim cl, Hith 
flut tuation-^. .it ihi' |tfM| o*>cil raU of i» 1^/4 and rotincriurntl) xinre 
that tl.iU' thrrt' rii|a.C' havr fir<'n<*r|iiiva!i'nl i» two rupL'c* beforr' 187,1; 
Fnr the mil rriiiiliAlf! iicriod. fiMiKicti .mrl it^i/r/, it in manifcali) 
iiiifKnMltlcM .if1o|ii .iH) fi^cd -icThii^ \ iltir fm .1 iunManily (h.inf^inj;; 
iiitNC. fliU 'am 1 0 jt m drHircfi to rnnvm rtiiNi*** into strrlin/4. 

not only must the firiol rjiihi'i ti#' iirii'k off (a* Mon* 187,;;, hut 
ah'O one thiriMim it Ih* >ii1*irariifl iirmi ihi rt .11)1 Thu<i Ks t.ooo 

vjClfcrO— ^ 1 (atKiMt/ Xfi7 

Atuithrr imilcr tn ri«nnrxMiii «iiii titc i xiircssnai of niiimy .latu 
iniiil'i in trim. of rii|<c'. rtijuircs to U* px)ihiiii(.'4l 'flu* tuplhoil of 
ntimeric'.'il nouiiuMi m Iiwlu diffiT fntni that whirh |iri v.uK thron^th 
out t^ieipc. l-arKO nuniM isn* not |iutiriiutid ui fuinrlrcMrlii af thou 
'uuidii amt nulluin’i, hut 111 lakti . .md * lorc^. A lakh t « one hundred 
thranand <«fttti!ii out .u< 1,00,000;, «xfid 4 itoir ti otie hmidrf*d Ukhs 
or ten ttiitlion^ (wrItUit (Hit 1,0^00,000) ( !!lJn^equelllly. arcurd 

in|j tn thr rxrhanffe valw* of th^ rtipix, a Likh of rupee* (Ktk t, 00,000) 
may let read mu the tKtuivalettt of £iO|fKiO Moiv 1A7.). and thi< 
nrpdyident of falmut) £d,fifi7 after iKi/t/, ntiili< a irore til mt»i>es 
(K* i.no.on.nriot iiMy siiittUrly hr rt.ul .1* 1 )ip r*i|Uiva1riil trf 
iM'iiifi 187)1 .lod .i'* thi t«|im.ilriil nt JLUUU^Utty 

attpf thi/f/ 

I'tiially, It stmuld la* iitniiirini*il UmI the ru|r(' 11 diviik'd inln 
th anrus, a fnirtum romnatnl) U'*r<l fur iiiany puriMaiea hy troth 
native'* aitrl Kurrr|reAn’*. t'hv atimi wn. Inrinrriy lecVtmi'd ai i)<f. . 
it may now Ir nrfhidm'd an rxucrtl) > nai*<«|KinfltitjFt m t^ ’rtie 
anna n ay, ant Milahvidi'd iriUi la pics 

The vnttuH't syitems nf wcif;ht.< used in Iiirlia (ornhine uniformity 
of ecah* with lintnenio yarUtmtis in the weight of uhitn. Tli« acale 
tned Kennally throuDluait Nnrthefii India, hiuI Iom rommonty in 
Madra* amt llomhay, nuiy l« ihu'i i*)t|itr«ied : one tiiaumJ 40(«cni , 
<aw war ^ ir* chittaks «ir Ito toU«. Ilte aetual wciglit of a seer 
vorit^ id^tly from fhdtttt to Ihitrict, and even from vUtu/(e to 
village ; hut hi the itandard vyvtcm the trrU i» tKo gmlna Tn^ [thr 
tui t wvight ol the nttree)* and ttw %rer thux mtigha a*e37 H’** and the 
HMiind At*4fl Ih. Thh Atandard i« uaed in trfftcial nrimrti uml 
thfvaightntt thr frWvMnrr. 

For faknilating rateil prwev tint umvemt ruetnnt in Imtiu U to 
eafmns them in tainia of wm u* the ttifiee. Htua, wlicn prioM 
* iMiigr, what vaf%rr h nuK the amcrutit oCfUtoMy in bo {loid for die 
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some quantity, but the quantity trj be iibuini'il liir the Mnu* .iiiif>unl 
of raon^ In other vorda, pnees m India arc finaniity jtriii >, nm 
money pnceii. When the hguic nf qu.inlil> gnci up. tins tif fMur^ 
means that the price has gone dnwn, whirh is .it first piTpIvxinf 
to an English reader, It may, hrmi'vcr, he incntinncil that tpuiitiiy 
prices are not altogether unknoun in Kiigl.intl, csj>cii.illy ,it M11.1II 
shops, where pennyworths of many gmr eries ran be Ihhi^IiI, I'.gi; 
likewise, ore commonly sold at a varying numlK:i Inr the shiihtu. 
If It be desired to convert quantity pri< rs from Indiiii mtn I'lighdi 
denominations iiitli out having recourse to iiioiit'y prn (who b miuhl 
often be misleading), the following scale may be tidoptrrl 
upon the assumptiiiiis that a seer » csui tly 2 lb , and'tlutt tl;r vaho 
of the rupee remams constant at 1 A,d . : 1 scir |kt ru|Pi«r ^abrnn 1 
3 lb. fur 2S ; 2 seers per rupee ss (alMiut| ft lb fm ^i. . iiml to on 

Thu name of the unit for square mrasurciiirnt in tinlu gcmialli 
IS the dig/ta, which varies greatly iti Uiffrrcnl |ttrt . ol ihr 1 oumr> 
But areas have always hren exprcswil thnniglidut the jt /fur nlhi t 
in square miles or in acres. 
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THE INDIAN EMPIRE 


VOLUME I 

DESCRIPTIVE 


CHAPTER I 


PHYSICAL ASPECTS 


No oiM irbo tnvsb thnw^ the Jeegth end bctedth of the 
oontloifttof {Adia eao M to be itnidb vitll the ettmoid^^ 
larielT of itt piqefoil iipeeti* Jht the iMth Hm uMigiiilOHBt Si|ieo^ 
WHTiwmlit ldtfts4t% tpttffwl tQT ww wflil d smI i^edcr Is etmet 
eoBtotka At thek that He toiooth wide ■peoai of depcemed 
rifer beitni } either undy, dry, end eun-Korched, or cotUvaled 
and water logged under a itcamy moieture-ladlni atmoephnre. 

To the eouth iiprtadi a great it^ntral plateau, ivhdro indl^enotia 
forett lUU hfdea the adUtered dani of aboriginal tribei } flanked 
DA the wait by the broken oage and castellated omlinea of flit 
ridges overlookhv the Indian Ocean, and on tite aooth hrgentle^ 
mooch, rounded tiopef of green upland* Sovetblng at least 
of the tbroea and ooondatou of nature whkh e ncon i ip a iJ a d 
die bfath of tbit ohangaflil land la noorded in the pl^^alcal 
eipeoCoftbemoimiabitMdsellayi which twratae It i end an 
apj^ to the eridanct of the mcka la anaweead bf At ahwf 
of its evolorioiv 


Oldest of an the phyaloal flektwwf which intaweet the ron- letja > 
thucw is ibt fsofli of moamaliw known aa the ArawdlKJJJjS^ 
wMdk aiHkitt: Mnaa dii PanlnaQhk from norilMaak to aoutkt* Qyiir 
wia^ tha sandy ^ fUJpniloe. Tha 

ftidna sfialmt'lihe dapaasaed and dilpsdad tittiw oif n flnaaovo 
paondnsne sioiiKilslQ spataca^ whkdi gtpodi fti IMeooeQio Hnwa 
on the ad^ of dke lUBpuflbaa' INsi* The tflrihMpiiad rwte 
whlchowoc fciia aidpifteflha A itw a Mia 
arlda vadHHnddnnd' flihii lefhi'eiid^,,lflntn lM|d 

aadfmiidpi^' shwImi dnh'M 
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gneiiB and granite which formed the t>ed rock when, in tiw 
eaiheat beginzungi of which geological ariencw ran take 
account^ the Feninaula extended from the Ardvalli^ lo the 
present eaat coast. There Is no evidence of anjr great dwttgr 
in the outline of the east coast of India since PalaefMiiir ttmes. 
No fossils are ibund in the marine deposha of hcroadsiy and 
Tertiary age m the interior of the continent No life^ no fknr 
movement of aeeplng things^ disturbed the awful sUnro of 
that weird landsoipe of primaeval ikyt, when India was 
represented by the centnl plateau and ita northem fringe of 
ArftvaUi mountaldi. This^tbeo,wuthefbitata|eortvoltitifin. 
Never since the Pskeosoic era hu thia part of tlw nmtmrfrt 
been depressed beneath the aea« Over the lottra peninsular 
ares, north of it and west, where now axisi the ictntne nf 
Baluchistan, A^hinistln, the valley of the Indus, and 
putana, with the great exteotioa of the Nosth-weftsm UM. 
layas, the tides of a wide and shallow tea ebbed and HimissL 
Then, in Tertiaiy tkuBi^ followed tbi stow ftmuatljn of the 
Gondwani beds, the gradual ipreadlng out 1 / eaadp daf^eil^ 
and the outlining of the leading fsatweii of Zodhw ><* r*y epfty 
as we see them now. After the Palacoieic era, anddMllii tliu 
BWOfldaxy itage ofevoludoc^vte India irai uMmWf im* 

ware still lubmasliMb or nsdnyi^ diMwiiani df fiwitfiii 
and depraiafon. 

At the close of the Cmtaceous period* the kMnAy gnmi 
process of sedimentary deposit and the dead vepcHM of ib# 
geological world were rudely shaken. Then ensued a ectkii nf 
volcanic catadysmi, tnefa as the eaitsm world has probalrfy 
never seen lince^ Two hundred tbouMnd wuMfr ndts* uf 
Indk'i Burikee were covered with lava and vokank iTumfti 
to a idqitk «r thottModa of ieec, wd the Hescin bNMl> 
•^i«s ikiped to fta pieiMt outlfiiea Aa tfw fMMs4 
of voteto Mtfsity enaadr ihew mmnaienfust ia the ftr 
north fim tbmie . of an aphtaeal, viM hai mdarik Uaim 

bat <bm boftfriomn 
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goognphical ieattiM than lh« North^weautm HimllayAs, which 
were fonatdabla momitaioi tveo in Pliocene ages, and were 
much aa diey are now In the daya when the Siwilik fauna 
browied la aub-Hinaiajfan fbnita. The period of etith- 
movemeata appeata to havo culminated fti the Pliocene 
period, hut nem to have aufaaided; fbr theae movementt 
are even now peioeptibly reahaping the eoda of Indiao 
plq^riogaqihy. The aea, which once flooded the area 
of the wcatem frontier hiUsi Tibet, and Bumu, wee driven 
bade i and the marine rock depoalti of the weat were cruabed 
and lolded ai we toe than now, where their lerried faattaUona 
of ridgea, line upon Une^ preaen t a forbidding froiit to the 
Indua vall^. The fonnatioa of a great depreaaioA wai inare 
or leal roinddent with die upheaval of the uountalna. At flift 
it WM a wide and deep partition between the HhnilaiM 
and the Fenlninila, which the coUeeted allnviuin of afei 
giaduallf flUed aa it wm hroitgltt by the action of the greet 
river efdre week the Indian fifore tire wbotoHiflrittaietty rti^ 
A ooemerethe^ leeiitt derejopneiir of thiMi mwemiinre 
between Aegwt end lire ^JUdMAdl 'hfli lere > dnnred lire 
efiMrei e» Qjegiiie.dipwreilafly md tire fleet dMtfigg el 
the iMre of llreii two great riveMyatena (Indne and 
Gaegei) may have occurred ahnewt within hiatoric time. No 
Amber change can now take place; for the riven have 
marked out thdr own counea and adjuated their gmdientc to 
IMfneiieiit bade. 

It if dottbtAd what happened within the Umiti of the 
PanlnfiiU while tbeae great movemena and afalMHli of levd 
weee In pregrere b tytred It Prebably It wia tbMi Abet Are 
conMitlig; Nttk betwe en Indki and Afldoa waa tenced^ end 
lire w ftt t vm IrnmaiNd by the 

ot the Kahibe and Laocadbw Mrewbi wae ivbnewpdf bet 
gefldg|(iit edwvsc hreUnce to the that the eteeiilpit 
of the WSretmi GUm wee cempiaBtleily reeeBt The reaepi^ 
dda^ MtMHr valbyi of the while the ittaem aiw 
atSI cet rie i ihiir way baek at tbair aowoaa and gtadutfly 
wttddm llair faeda down to ■< uanMoam IwvaL reMrear to 

be >> flMire etna el Jiia iapi iiaa i m thma efdreaaeifr 
preriaiiiAk' I Idfle CreeiaaebeltblepitMireefevobiiffMihie 
berei ibii iH lire great ihMi el Baetbrere feeMa 'blre 
tbib riae Ire iNg ^remieire Wflre dfld flare 'WNaie die '00111111# 
» at Wir «!, l uyt 9 » 

■‘M- 
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ottos hare ftrand its way bo the Indian Ocean acroM ih** 
continent^ diroqgh what if known is the Falghflt (Up to litr 
south oS ^e Kilgiria The inference drawn by geDlugisti fmm 
the general distribution of the hydrographical featum of Imha 
seems to be thar the continent, u we now know it, t« hnl 
the eastern half of a far wider land area, of which ibr miin 
wate^parti^g was nearly, if not absolutely, roincident with 
that of the Western Ghfite ; and that the riven ftrnring wctt 
ward therefrom hare diui^red with the land whirh they 
intersected. 

Throughout the more andeni regioRi of the t^niula ttr 
riven have eroded their channels to the point of adjust 
ment between gmda and rock resistanoe, and tha level has 
become permanent, Thus the usual characterwtie of Imhan 
peninsular landscape fa one of bioed and open valkiya with 
gentle slopes. Only the scarped edges of vaiidhtoiie 
outcrop maintain steep cliSa wherever they octiv (m^ im 
instance, at the southttn edge of the Vlndhyaa aewlilrfi- 
area, overlooking the NarlittU); and (he voriohle ifshiaiwr 
offbred to denudation by the hmannUl strata of the tlcfi^ 
trap gives to Western Indie a certain prcdominanre in aqissre 
out rock edge and mouniain wall whkb dmuigiiishrs it Ihwii 
thaneteftbaomtlMitt 

erolntloB. Kvt iht rfmi m ttffi to bp faiMto WMMtoK 

«b«b cfautod, to tto b<«am rf 

nUat theb bed* fagr ib* itpalt «( Mb m4 

fltUag «p lor lavtoa ttto qiNMliaR (M bM^ 

la tho lonf praew of ntovto'i uouatola-bwhMMt ibe ihr 

aphto^ i> oftoo of Itoor diM ihM tlw bm ctaMMk. 

^ riven, nnlolog Iboir ndnt oowmi, bm eil tor 
themielvea narrow waterways acraia tha tirtk§ «f Hm hMi, 

«d roto* *0 op« pWiM of il» lodlui hmlto ibtoiP, own,, 

tNn goi|M or narrow olefti and giteintya of aMWt MowdMdr 


XodUIn 

Uitorlosl 

timw. 


Indlai diiji nmgh'bewn by tha faaiid of nmntgv hwd haedlv 
oWtlnlM^ttuebtotoWtotoL^g^ 
^ litoIw>iriM»«Nm»vriaalbrtotoi. Ibf toaoTiito 
India wai not kii9im» even to Ita mk he 

^Ogl* oblob ootod totontooTlnS^^ 


land of the Bhirima-Hi noble wanier tiS» which — 
tho aortfaX appUtd oidy ta the bashia of ihn Mu M Iho 
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A 

(Unffes, and only to a part mi of them. Central Aryan 
[wn^ea, poimiig throt^ the highland passes into India, im* 
pelled southward by tha crowd of oompetipg humatiity in 
High Asia, found their prpgicsa barred by the Indus, which 
appeared to then to be a vast eipanie*of waters, even 
aa the aea ; and they called it by the ocean name of S^htis, 
a name that stOl survives In the region bordering its lower 
reaches. The Pentans citted it Kendu in tbeZend language ; 
the Greeks reduced the name to lndo% but they kn^ the 
native name, Sindhus. Eastern nations equally with the 
wes t ern knew India as the land of the Indus. The ikinous 
Chinese pilgrim, Hiuen Teiang (6a9-645 decides that 
the rightful at^idlation Is In-tu. Modem t*enian, which makes 
It *Hlnd,' has been adopted In the title of the Emperor, 
Kalsa^i-Hind, thus giving it a Ikr wider apptkatkm than its 
original algniSctnce^ which wu limited to m p^ of the Punjab 
and the basin of the Gangsii 

Indin can no loigpr be ooneldered apart ftom that wide ibtmiiM 
hintoriand of npUHidi and moorrftini wWdb Amk the 
d i pieml o u of tha Ind^Gangetle piafat, gooiMittfcaHy» poW- 
<a 9 f, aid tte Jidli of todkiy ttast bt Wd to 

licMl tbosa omlybf t sr ri terie s overwbida tndbui admlnbtia' 
ttott extendi its control, even to the eastern and southern 
limits of PmiB, Kussii, Tibet, and China. By India we 
now Imply not morrly the wide continent which itretchai 
loutbwa^ from the HimSlsyu to Cape Comorin, but abm the 
vast entouraga ‘’f mountainous pUteaux and lofty tangas which 
lumaln an evuriastliig wall between k and the lent of Aeti, 
end arrues which through all biitorie aass in land appvoadieft 
have been fbund. 

Wf bavci then, two great dhrlaioai »f ladk to dial 
PfaMt the tkcnafiettbiiulir arw of, hfghlMid and Imiliuid** 
dia noatoty dlevttod ptidae and paska of latoeMiaii, 
A % ha rt nt i h Keahnfr, dia fOmnayv^ and Bomat and tiUst 
dto tma i ndent India of the dfan fia)o|iatt 

India of old^todd Idde and of KaglBh hieUny, 
wldfiftibaiiidisthagiiatdi|UiaiiflAttf lha Indo^toagatio ptafam 
ttto land ippeaadMi aid ptoMpi to tttdk hato m btoft 
on dm wad a^ i l i M iai^ alditr ftttoagh tba itaifia malt 
uuyiaf ilaadmd IWriHiihlitifito toalndnidiltaf oi aaeoiidd 
piiiBi of jtanddda'tothi'dailto of towaa Wnd^ oa by dnaid 
to tha in dto tdNjfi' to tfrt Ibtijkla, ' Tldaa'litoa 
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prtnnlac, u wdll u the nenoir pethwajrt for the commerrr 
of oeatarJes long^ puL Ii; in « Tutore of railway devefofimcnti 
and a cash of motor tmffio, once again the land iji|woirlMn t * 
India rival those of the iea» then will aomi: of ihcMr vptin 
beooms the highways Of the eastern world, and nc ahall t^kc 
our tickets in London for Heiit, and chaiige at KandahJr for 
Kabul or Kaifohl. 

There are other tracks and byways of the mooiiuim 
through which ilrom rime to time men have made their 
periloua way to the plains of India* Routas eatst by Uh and 
Kashmir, or by the gotfOs of the Sntlo) foMsi Tl^ or 
the passes beyond GUg^ fo>m the Plains or fay ilioie of 
SflOdm from Lhlsaj ^ tbeae are not the Mghiaya tif 4 
multitude. No rush of invaston ftom the weskt or of OmUul 
Ailatle mlgiation foom tha noithi ever ewept thfMfh liram 
southwardly and none ever will The atepeiidaM dispONtfoM 
of nature itni overmatch the bcaotifot but delieale praebteaf 
of science^ and we must perforce accept such roeda m tmm 
points out, and treat her indications with respect. 


His It ii therefore appropriate to ttimmenri* with a gmtral 
deecriptlon of the saott marked of the |4iyse/4t rham«.ien«iws 
SaSl of ^ oidioa of woMtttitoi end bigMaiKis whHi shuts tM 
tie i b do ii h i fooehfhi uRof i<hh whteh we rulUha 
Ihdfoe h9rdiabni*k Wh ftt etfM ftw the grid shecmi uf 
Balttdiiiliii* 

Boatbrn S«uiimBil«(Uiito^adidtviabiki)totNMti^^ 
Atobi.. Mid muorn MOMgaSr'dNaM br NMqr •■«(.% Amii 

tha a^w of Hbndotw w ibOM «r ito hM Cmn Ntfwt 

A ihnt but aonclM teoSilM «t Mttafc to to* ilaM 
w by OM of th* |MtM «r to Mtoml M» wwl to 

Jbn Hauto ud b ta at tot MS toto*A V MS Mtoatoa. 

•Katoin U a Ta« oovatiy, amiS ««• W Mto. 
Ob to Bhola b la daiaR-« Uad aad •Mwl iMiiito" 
-f 1 ffrtiBitniitriii|i|lr aMtiwtoliiitl 
to'im 9M of b not toy iMbaiMt to MM tt k 

^ to tato of aaoto IrttoM tola« tadi |M' 

b^lo to an of Hbagnukle oBMfttoi. M i nn h fc i 
UaMto urn mm btodn Icnf to mmt nf am 


oBWMtad laaid Wda o( atoat aad nato tlM Mtoia 
i«n BMatly aiit aod awb aad tor m bantoS WHto 

f!!5^ 5?'i***“ 

Uaaai aad oto padtad b daaa towuto anw iSt bM* 
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•ptces interraniiig b t iw cn iheo. The druMge U oAen 
io t eced en t to the lidfe ibnMtion» when it spliu the ticb 
of the ioldir iliuling ki way to the lea thi^lv narrow 
deftt and fotfei. Tble Mcture la only a link in the long 
iierica of ftmOatly ekaaied and folded ^uiticliiiala which 
rtiaHntBhh the foontier formations iwteially. Throttgbout 
Bahidiiftlii^ from the Coma] river sonthwaidii^ the frontier 
haakr is oo m po e ed of Hues of npUfted senated stnta from 
whkh the tofrer material bai been denudedf frUiqg qp the 
fobarvining trough^ and leaving the edges of the harder rock 
hi adff and broken taskiv ever nstng tn altitude one behind the 
other, from the Indus valley plains to the greet litneetone back- 
bone of the Sulilmln tfiaasx. Then th^ foil away in mom 
gentle grndei to the twevtn ptateau of the hinterland. Some- 
times the foce of the rocky ridge ftontiiig the eaelem pfadne 
prceema ae unbiolmn level waQ of great nattnd sCtenitfaf 
aitcb as no nan can panh Amt htmfoedi of mUen ttaoh 
is the Xmhar tanfi^ ateelo^ iwnhwiid from the IMeU 
frontier 10 the peiioi 0^ Xaldt* AtedHrgolpfodmtnfoeyeiee 
Uaea of d ntfri dgi *1^ W» igdig or lem ee n fo tfrtid or 
l ^ ii y fci|r[ y ftlgTpfd Wtt Hit dMriMS el^'gpq Md ifffofotf frogl 
gif elqplig eaibiy lo the next, dnotigh roek-gueided gaiewiyi^ 
ever upward from the plains to the plateau. Such ere the 
passes of Mulo, of Mathkat and BoUin. At one point, 
opposite to JarobAbod in Sind, a deep indentation, ot bay, 
in the bills disturbs the eytnmotry of these panUel Aemms, 
and drives them into cttrvas, pushing baek the line of ridgn 
as with a wadgq piUng them into huge sm«i^ at the 
1^ Thfo fo tim tiuMUm bndn (fCaohhl Gen^ 

E lbe way to Quetta. Quetta thus Hee in an npmi 
5,000 foet abofw the eee, Wfounded by gigwaiite pMha 
Mb Chiton, and the Ugheit thnt «ni m .he 

fonnd ionth of the Htalh^ But thmmbont the bforiM 
00 htoi wh H* guvd the leeuv Indue valMy the 
UMie net m l oMieie have the iiuue abrietngh or 

nihilrtlUfo of the eatthh emiti an font the wne phgnfoel 


MMtoii foifoi'hMito end dmidiniufoQii ef foe mnimd mto or 
ETmfoto iottthef Ottmii.ibont the failliitoed IUl 
adhittondotfotyhiiMt lnirito* | Pfotottnfoittn^ llieotd' 
iWe or eeecfotHMtoidfrnn'iiiitottofrnihdi^ forihthondMith 
down eonfonnudhin fom .Miy ipdgrf dudini gnidiiid% 
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in tough linea of pamlldism ilong the Ijordcr of the Antnan 
Sen luid through Persia to the north of the Vif^ian 
The MskriUi formation is but a link in the fccriw Iteinern 
the parting of the ways, where the inner lines of ridge and 
furrow strike olS westward from the outer, lirt the httk 
alluvial state of Las Bela. Here a compnralively small nwr. 
the Porflii (the Arabia of the ancients), drams the tnanguW 
area, and lias spread abroad alluvium suflirient iw ensuMf 
a fairly prosperous agricultund landscape 
It should be clear from this brief outline of the griwfat 
formation of the frontier hills of Baluchlitin that all ihr main 
linsi of communication are shaped by the valleys paadng 
Lhrongh ths endless trou^ enclosed within the limn of rocky 
semted ridges ; and thus it is that from the Pmkn frontier to 
Quetta routes may be found which enecamter no frwmidihlt 
waterpartings and cross no difficult passes. It frdlowi eK* 
(although not quite so obviously) that froai KandtlOr kt 
AfghOoisttn to the sea southwards equally easy pottsipni am 
to be found, involving Uttlc or none ijf the nmiimrtlm' dM^ 
cultiet which have ever beset those lines of railway whhh lake 
the fromier hill formation at right angles, rutting urrosi ih< asH 
of the ridges. 

NDrtksrn Nwtb Of Msktltt (which Is but g marlitoto provlnret faerHy 

Mnebu^ tdo nOm hk wm), MhnM of Ui Mi, Mfr mm id 
It kbiifri of iftlind dwlwiisi M 
and bate for (he most pul^hit cahivatid in poleM tmHy 
subriding to a level of about a,oeo (hat above ihs mm 
or leu Intersected with dry stone-duited hllK emi gmemtly 
presentiiig the aspect of broad wastes of undalatiiig mml- 
dunes, or dry alluvial Hats with a scanty aprfrikliug of loiv 
scrub. The intermittent drainage of tUs ffomakf desm 
country passea Into iwatnpa, or lagootiib whicb whkai Mr 
borderi, or restrict them, arctirdiiig to the chaiigfrig tamwi 
and are intensely saline at tow ebb. The Mm hbil $tmaim 
(dr swamp) receives the waters of tht RalMm iHM 
rises near ICaUt to the nocth-CMt, as well as thusa Ibw 
Dizak, wblob drains the votcaidc regloite to ihr imtiHimii, 
east of the gnat Klmin dssect Into the kflvUnri aim 
drain the aoanly wMi of Khgrfti, the hooM of tin Mu* 
bred Kauiberwial tribal. The Lora Hdioftn (not leo wikn 
rBmoyedltemidnMlabhai)ncehreatheriviwor Up 
wide outipreid of tha MtUi Hlmam (bn the MMIMi 
border, north of Baluchialitt) racHwe the AiN M ef the 
Hehnand river (rlibig naar Kibul), as welt as the waim e# 
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tMtnr Mreanii fitim the ooitb^t intenecting the highbndit of 
Central A^bflnhtfln. ITiMeSeMtan HimniMora (miviM 
•n (ma&iv nmWt In the (inraU^innh, an extei^ 
the nottb'eeetem edge of whkdi b nnlf e few milee from the 
Hehmnd et the point whera ft bendi northward. Thua the 
Heloumd poon fte fkwd^rateit flrat towards the anoth-west 
from Kibol, paa«ing to the north of Kandattfr; then due 
north to the Sefatln bgoona ; and AiMU]r» ravening directkm in 
fto omflow, tirnia them bndt from these lagoona in a counter- 
maieh on tbdr northerly ctMine to And Anal refoge in the 
Gaod4^*rreh. The greater part of thia great inland Itatin with 
no sea outlet (which is only one instance of a mnnmn feature 
in Asiatk; physiography) is desert or waste land, spreading itself 
on either aide the Halmand into Southern Ilalurhistte and the 
Kandahir piovinee of AijiMniitAn. The green valley of the 
Hetmand, which inteneda it, reestvei no tiibotaiy atrsaiti 
ftrannorthorieitthfor ifaahMtioomfletofito cocKM. tt is 
oofy a Mirow ribbon of dMdii^ tlra 
Chehattwr frem the mmk m tmm nawh of the KdhMwfr 
and ibilidiArfm MCIm iMir ifrur nowMh the 
d»viio|h41ttmdMmorMdh I andmaByoftte 
Ofdtft Selmmd within drabcff^ of AlhhiniatAn, as watt as ^ 
stmuns which nm southwards from HerSt in their roiine from 
their highland sour res to the HeistAn swamp, pass through regions 
of iklr abundance, where tiie wheat Acids are intersected with 
poplarHkhaded canals, and orchards duster in thick growth 
around the villagei. 

Southern Dalitchlttiln fi the homo of the true Bibeh, 
descended from an Arab amwstiy, siin largely nomndlc In 
bb procUvitkev proud of hb race and lineagi^ and redbemed 
from baibartom by chWalroua tnachitii derivad from bb 
brefrthtif. Together with the Atah^ thMo are Kgrdbb 
paopbib with tatar fetabn and Diavidbn mce^ taMmalKid 
wKh an oii||M (or indent Peialan) Mock* But tbera 
am m PaMsg ar Mttflopstkbg paotdai^ in Soutbem 
I rt BiWittn . HoillMm BahirblMia (lagr from Quetta noithp 
«imid#b MMoi and b dMbn frum the aouthsm dbtricta ht 
Hal li If tpam lamndalmc bbr ft b mom w mfeiad m 
the todwi' tNNdit 'oanaity) and Imi damit he fra ufraiaafifa 
The ABbliiiiw miim> wbfrfrtmmn* m aavHon Mb^ 
cuknlnaia in frymdibmit |NidEi baicl aWh ilibdMipin 
Ihat itoBO iMgi. %a vi fl iwi am nNMn'SadlbnadL'Hn'seftdr 
oQva awjl''Hf iia|iai of Ihd Mflf ifd'tHlai dffiil*' 
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Tha From Bahicfautlii northward (the political boundaiy ia the 
atretch tho narrow irrqiuUr border 
diatnct^ of FathSn highlands (now brought under tho 
political control of the chief of the lately-fori^ North-Weal 
Fronber Province), full of undviliaed tribea, who interpoae an 
independent buFinr'land between AfghAnistAn proper and die 
red line of Bndsh India. This country is all mountainous^ 
and through it there run the chief passes to AfghAnistAn : 
namely, the Gomal, the Tochi, the Kurmm, and the Khybur, in 
succession from the south. Certain physical chanutemtini 
are (he common property of all these passes. Thera is little 
of the ordered tectonic regularity of the fialuchiatAn border 
mountain system In the Patfain hJUs of the noitlHieet. 
Waa&istAn, immediately north of the Ckmial, finiM a mora 
or Ian distinct orographical feature, faogn|ihicatly onoon 
nected with the outlying spurs of the SaAd Koh on thr 
north, or the Sulsimin ridges on the south. Its nwtd 
ilex-covered spurs cmitra on the giant peaks of Plqjkil IMS 
Shuidor, overlooking the plains of AfjKhAnistAn lowaidi 
GhaznL To the north of the WaAristAn mountain graop 
he the long-extended foothills of the great traiiiverw Hahel 
Koh ranges which stretches its length almost due east ami iraat. 
patting the valleTf of tjm Kmn and tho XAbdahnoat tt 
rigbc «nglii Dp euf freadar*, tti aoithim nUimm nftnm 
the bind of the Kbhiib^ wd fben thi dNMte $t§m 
betwein the Kumm and Iho Tod^ 
portiona of the Sa£nl Koh, its aldtadsi be ifrai^ itaiblld 
yet rugged oudioes, dltdngulsb it among the nbior raiyes 
of Norihem India. It rivali the Sulalmln mngi^ crowiied with 
the historical Tafcht-l^laimAn, in the graadeor of he untf 
of lofty peaka. The KAbul river, at the northern (hoc of the 
Safed Koh, absoibs the dialnige of the southern riopM of llw 
Hindu Kush, which, (tom the (sr north, *«r**i*« he htog laiel 
epnri parting the waters of many bietoric riven^ aaiM uliMi 
Med)eKttiuur(or the river of CbitcU), the Paajkoin, a«| Che 
iU the mountains to the north of Kabul lie hut «ttt 

lien and spun of the Hindu Kush, which chdie found, enrloe- 

ing Kibttl Itself and aU the attwies td the lUlrat rive^hMhl hi 

its embrace, are it strikes away to the wail, and msipi ime 
another great mountiiniyitafii, wtddi parte hoiitham Aflte 
istSn ftom Afghin-Turidittln. It would perhaiw be mnamM* 

rally eorrect to a. TTiliitiii^irL/a 

arm of the Hindu Knih; and to note that the lUfari Hear 
breaks across the dialn, ^ditthig (t apart In Its eDwie helMii 
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Dtkka ud tba plumi But there is none of the weaknesn 
of a toiv«moded oAhoot about the Safied Kc^ It main- 
taini all the magnliic«t pn^wcttooB of ati independent 
lange^ and it la thu diet k k generally reoognlied. One rc- 
auU of thit diatribotloa end ftmeture of the Pathftn moun- 
tain bocderiand ia that the dfiioefe Enea auppoating the 
touMi which tDaverae it (end which lepieaeti t the extent of 
Bridah ocoupadon) are not atmctumlly elimlar to the paaoea 
of the aoittL It la tnie that they traverae nanow noentoin 
gifemeya u they approech the pli^ of India, and that they 
m saually encloted by ateipeiM hUla; but they Befpiently 
eipand Into comparatively wide ahuvtal pUina, with a gentle 
dope through which the riven wind and twiet in many 
chaanela, and aaidom (until they reach the ridgea which 
bound the plaint of the lodtw) aplit a waterway for thomaelve* 
term the aaii of die bllli. There ia mere hueml expaurian 
(cipeofally in the vaUeya of dm Toohi and dia Kiim»> and 
liii of deina^ or foigegrippod ftnnadoiv in dM coocM 
divatt «M dMplitiaia ^ dM la^ 
gihhtd aBd ti y aad dM land of Mir moueulm laaAfthaa* 
,]gpi 'OppMOGlalio i wp i f doui h wia 
yilia aloi aad adU dm graaieat Muhammadan kingdom 
of die worid after Turic^. Afghlnittln alopea gendy 
downwarda from north-eait to aouth-wcwt, but never ialb 
below the 1,500 feet line of altitude above aea-level, which 
ii about the elevation of the ultimate bourne of the HeUumd 
hi the Gaod-i-Zineb awimpi. In the aorth'eaat the lavd 
of the vallayi ia about 4,000 or 5,000 ibot, and the ciem 
of the Hindu Kiuh notmtidBa towar above them to ae^oee 
Ink; biu theca ara no great; elthodea In the eooth^mah and 
ihatMatem bocdem of theooimtiyaudiMrian0HMiM«f«^ 
of ibm 5,000 that ftom Ewtc m KandahM* fMir faad 
rit i eob aa lw almoihitaarirdmiriodi dii^ of 
oaaM^, ilm Kilwl in the nocihMi dm Omm 
Okoi dMd on the noethi dm Mcimiid in the eanne or 
aaidhnee t ; and tho U«% whkfi tOwa that boiriii 

lihMiti fWog to tha worn of the l ad tp a n it nt 
Tk 'dda OM he added die minor haaln af'idio > 
riior of IMh 
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the infltfv of the many streams which traverse the central 
highlands; and but few of those which wind through tho 
gorges and gullies of the SuUumfin hills ever actually join the 
Indus, bsing absorbed before they reach that river. 1*hc 
Kabul river alDne,”with its great northern influx from the gUcicr 
bound ridges and rifts of the Hindu Kush, carries a full tide to 
the Indus ; and even the Kftbul river and the river of Herftt 
Hari Rild), and many another proffliaing Miurce of 
fertility and strength to the land, often run dry in their ufifter 
courses at seasons when their waters are carried by a thousand 
minor channels into an artificial system of irrigation. Therr 
are no more expert irrigation et^neeri in the world than the 
Afghans. Th^ utilise every drop of water when water la 
scarce. They outwit the Peniani^ and rival the Chitirae^ 
in their practical knowledge of the art of making green tblnga 
grow in dty places. 

The northern province of AfghilnistAn, the province of Kfibul, 
pushes itself into the very heart of the mountain mtsaaa which 
buttress the FOmin and hide the wild valleys nf Klfirlitlii* The 
Hindu Kush is the range/^ccAvr//c/ar of Nortliem A%hilfii» 
tan, Aom the point of its pi^ng with the ke bound Miutggh to 
Its junction with the dividing ridges of the fiand^-TiKltlaaii 
and B:oh4-Blba» when It overlooks die phtaait bty mA wfcddi 
Ik the d«Mtts attd niaei of die Chtoi lUaii end 
Blamed as the Htndn Knih nuy ba^ It li mc HtaaHtyanfn Ml 
mountain chantetarUdes. There are Air fMdis of i|iAe 
class signiftcanoa (tha moat majeftie and iba mewt pmteant 
of them are to be found based on its flanUng apun)^ ami dmie 
are several depressions across which comparadvdy «a^ by* 
ways connect the north and loiith. It is not the Kindti Kmh 
watershed itself which forms the northern faa^ to Italic 
but the inconceivably difficult appraaehee to which im pmea 
lead. The most fiunoui of all the Hindu Kosh f«Mea (Mi- 
tMicaUy) is that which le laid to derive its lUdM {Hlntfii 
Kueht, or 'dead Hindu*) ftom the kle whtdi onct hiAtt 
a Hindu fbree on Ita summit^ and wWeb la hot one of a mip 
leuUng ftom the Oxuf basin to Klbitl. This haa Indeed Mm 
a veritable hlghwajr of the natlona. Thk way came fttinandst 
with JUi Gfnek Ibllowlng, and it would takea rtnpesr n r f w d 
tha incceMlTa iMm oThnimn ntmUoB [fl^ Md MMMin 
irtiii* tara ^ thoaa Ikofan ptnava WteMllk 
of Kabul. We cat Duly note M/kumttf diat aiidl hmoUF Is 
Tejva^elrteiqMatilMlC fttwthfpetataiiikbitpMMW. 
tally the western termlnadonof the illnde Kwh 
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to Uie touth-weit of KJUmID ■pu's and oAkhaots dcKend, 
ndiiting sllghUy vest and iottUi-we«t from their tuuic through 
Central A/gfainitUn, and ferming that aeries of incoi^eivably 
wild and inbospttable uplands which atti the home of the IlazAia 
and kindred tribes of the Chahftr AimAk. la wu within these 


hilli chat the ancient capital of Ghor once stood, and it h 
at the baae of these long-extended oflshooto that acme of 
the ridiett land in A^fhAoMtAn now exists. The physical 
cbiracteristics of BalnchiatAn - the dreary monotony of stone- 
cor et ed wastes with scanty scmb and struggling regetation 
dotbiag the hills with green patchwork -an; not to he found 
north oS its south wettem deserts, nor in Afgh.1niMdn, where 
the northern bills are rich with verdure, and tbcit ptne-clad 
summits are but the prelude to the yet richer mountain 
landscape of Kashmir. 

Of tha 141^000 squart miles which tie included in 
the kingdom of AlgbAirfstAn probably thrae^burtba are 
ttouotaiaous. KAbul, at a height of 5,7^0 Ibet above sea- 
level, ia enclosed among die eptm end fbothiOi of that 
part of Che Hindu Kush which was onoe kaoim to the 
(flfiiki M faropaiaiiiM, HedK, at the lower ahaiide , of 
A^oad kott is stUl ovenhidowed by noimtaini, wfakh dose 
in the long nanow valley of the Hari Rod like the sides 
of a trough, KaodahAr (3,4^1 feet above tlic lea) is lees 
dominated by asoontaia formatioo. The hills about Kandahir 
partake of the chsncterlidm of Urn Baltmh mountainis bie^^ 
into scattnsd itndihA ridlii wife scarped danks and semted 
eifACi,. The TAUiye «f feo KaSmI badii are uswUy twROWf 


triodlog betweiR fee felde or shadowed deep in 

ellflwm goffM » but where these foi9M ooeur at fee Qvte 
ed 'fee Tilleifj they not infesqneofer irftwt on eoeopHdslien of 
pBlnidMs ood e wkfening of fee opmi pli^ oboee feiM^ whhfe 

ehiy of Kiheti fee of teghmiiii feom whw the 
lM|Md;e|iwe,AOti> f i A by fed wno«» of Homeodf} and .fee 
MAf fe» n*nww 

T*fff**^ fee hlllei no InMeocoi' of ' 

feih of Kif*rti^i beyond fee beehi of* fee'' 

dSn o' feedi jef lifeniiid' dstdO' end 


ifefei'.lind 
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virioiu of iQxuriAnt beauty in the fruit-ripening monthi of 
Northern Al^hBnistSn. The most productive ueai, however, 
are undoubtedly thoae of the west and south. Ileitt is 
the centre of a compantively restricted valley, wbidi is of 
exceptional fertiUtyj but the area which can l>e brought 
under crops by the blue-coated Tiljik husbandman with 
his triangular spade is limited by the water supply of the 
Hari Rad and the steep slopes of the enclosing mounudn 
wall. It IS probable that die richest districts of AfghloUtlo 
are those north of Kandahdr, which are watered tqr the 
Arghandftb and the lower Helmand; but they am alio the 
least known. 

The geographical position of Heitt with tdetcnee to Ceotnd 
Asia and India is of peculiar interest Near Heift them 
exists the only break in the otherwise continuous and fbOBld* 
able wall of mounlaini which traveitet Aaia ftom the 
Strait to the Caspian Sea. Near HeriU it it possible to pm 
from the Russian outposts and the Ruaiian railway syM m to 
India without encountering any ibrmldable altitude-^d IhJi 
is possible nowhere else. 

The bin- Turning again to the north of AfghUnisUln and the borders 
of Kashmir, we find a thin arm of tenitoiy reaching outwattli 
on the extceaoe aoitlvdait This urn Inohides the Little 
Smk whl4i haw hnaapatw ii m Atifm boAbr bmm 

find ftliiWWPr 

of the Lithe Fifflh is foiti)«d by the OMf of itw iM 
which unitw at the extreme eestaw Umtle of the Milr vMi 
two odter gigantic mountain raegea i one, nneit^ norfkmit 
separates Russia from China j the other, nailing sogllbeMt 
(under the name of Mtistlgh^ divides a^ into two m%hty 
arms eastward and south-eastward, and endosie between 
them the rugged and elevated bom of Nortfa-westem TS^ 
parting those desolate uplands from Chlnese-Torhlttln en the 
north, and from the tnna-lndus borderlands of 
on the loutlHreit 

The iqbare block of Ksshmfr tenitoiy (exdodiiig the CMMI 
hintnlani^ which is not politically an Inte^ part of the Stat^ 
is travenid sooss its uddth by the deep bough of the lodoe 
river, which here nos from southeast to nQrtb<iws^ sonetiiMi 
sliding ovar broad shhigiy bed% lometiniaa bnaUng Into 
cataracts amid vast moeotsin soUtudas. Chuytog luddwi^ 
to a louthwestariy eovnak In about 75* K. long, (a Uttta totht 
east of GUglcX it ioaliih its way to the plabM of tartilfii 
through mountain dlitriela so wUd and Dnappcnnehohla w to 
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h6 even yet only peitfad^ exploied. To the wctt of thi;* port 
of its ooune Hee the eatensko of ICaaliiiiir tctritoryi end 

the pesMS tbereftom co the FMis and to ChiCiflL Faither 
•eoth at* die upper lalleys of Suner, Swft^ Bljaitr, and ail the 
wild bordeitoiid of bDli whkii Ike nordi at Ikihftirar and cant 
of KiarktUk No pelt of the HiHl ay ei lies bofoiid the 
Isdue^ either wert or noeth. To the vest im are Immedklkly 
conftomed iridi the kiog ottboohi of the Hioda Koeb. To 
the north wa meet another syiienH the Uaetlhtb Md it* 
Knkhonua extensioa. The greet bend of the fndiisoBeltiiie 
thoHlmilayat on the noiiiHeo^ as the bend of the Mm- 
ptitn eofblds them on the loot h oes t ; the tiro riveri stilting 
from nearly the same oenttal pola^ ai^ forming depp troughs 
at the bock of tha Hltnllipan system dtarlQg tMreaftter end 
gilaclerfod stages of m det eno n Thoy may be con a ktersd ee 
the natnrel dmloe of a gigantic ioa-bouiid mil, pmsrinf their 
gladal doode In opporite dhnotioai to ahbw aido of India. 
Their deeply moded naUtys aiOb howowr, hot i wi ehe s 
on tha mat ewfo m of the afomted regloA of nhkli iho 
NMAiyiMi iH4 thilr n m ld plind hande of iMga and wnia 
Ipni Nip ihnfoiiwt Tha KimNiyM are tha wrlnhlod eA 
iw f d ipt l adi i asMthant odgn of tha greet Tibetan pfaUMti, oot' 
if andhg in many at their most impnrtam geogniphinl 
dNUttOf with the Kuen lun abutment on northern edge, 
and not lepamted from the plateau 1^ the accident of tha 
Indus and Brahmaputra drains. 

Tha Nadvs Stata of Kashmir bcludes about see miteafif tha 
most akvated etests of that magniflosRt moantaio s ys ti ro, tha 
Mnstigh. liomlomliii theaacioBkaiBsaQhgigftepiaiimaa 
Oodwhi Austen (sd^soe feet), Oesharbcttm {editoaX and tiM 
wottdMdhl whko phwif of Balmpoeliif nofih cd 
itfdtthiooB^eracivolyiBodaMitfttaKlaof ig^jdi dNdicMidMgoi 
dmfmof tlmMattidmmtrifolheii^^ Moniilifrs. 
To dm aocdh of the ladoe wo hm the initial fndhi of iho 
tpm makm mattm at dm ZiritaiX Whkh 

etmiflt their kfh th ie ogh naeily ndtee from tha 
Shm# pt Nfd (ed^rdt to KinchbUOfi 

(sdUi^ 

of MMwd mfT pndns and nohsohan am by dm 4hmr- 
daft 'fsiifmvdf dm tpytr caoilwa of tha SttUgf and CktpMt 
«Wd» mMnm iiiiihr Iwimmi' talk wit. . 

Tfogh .,'1 1 ^ 
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Jhelum, centnng on the cftpital« Srinagar, and lying apretd 
between the Zaakftr range on the north and the Plr PanjU 
ofiTahoo^ on the south, Thta is but a comparatively small 
section of Kashmir temtory, and it owes its marvellous 
fertility and its .unapproachable beauty to the geographical 
distribution of the surrounding hills. These close in the 
passage of the Jhelum at Baramflla, where it bends southwards 
when making for the Rawalpindi plains, and thus vast stores 
of alluvial wealth have been snatched from the nver to spread 
on either side in gentle grades and sweet smooth slcijicc. 
The cold bleak highlands of Deosai and lAdAkh, beyond the 
ZaskBr, and the open, windswept, diy-salted solitudes of the 
north-eastern plains adjoining the Tibetan border, are not 
much traversed by Europeans, although the paiaea leading 
to Gilgit— Le. the Tiagbal and the Bursil, the Aitor vallay and 
Bunji— are now tolerably familiar, The beauty of Kaahflifr 
18 the beauty of its western and southern districts^ where 
Nanga Farbat looks across the deep-shadowed valley of the 
Indus to Rakaposhi, or where Harfimukh is reflertecl in the 
purple waters of the Wular I<ake, The physiography of 
Kashmir in relation to the I’eninsula of India ix eronoinirally 
most important, inasmuch as the great resmoirs from which 
is drawn the water supply that lertilisos the vut Hat plains 
of thelandof thsflrednri srecoDtalnsd tbendn* Kereare 
bom the fniaht streams which fsid the Xndwik the Jlmta* 
the Chenkb, the Rgvl, and, to a great exteol» the 8 «l^ «lim 
Kashmir is the great nahu^ sto^ouie on which the waalth 
of a third of India depends. Economically, agsin, the 
climatic conditions of the country are important} for it it 
here that European colonization Is to succ^ if it sucoesds 
anywhere in India. The Englisb race hiu never yet 
taken root in India, but it seems possible tbit with move 
facilitioB for occupation Kashmir might become a wbito 
man's country. 

Eastward of Kashmir, across the wide frontier of Horthiin 
India, the Himilayu continue to part India from Tttiet 
From the grut central range of snowy peaks to the lndo> 
Gangetfc plain there exists a width of about too miles of 
mountains, comprising many minor itngst, steeiMdded and 
deeply eroded by river action, distributed with a 
approximation to paimlleliim with the strike of the gnat 
central range, but often highly irregular In oonfurmatloiw 
Where these ranges have a northern ssperi, they are u awa B y 
rorest>coverBd to their summits. On the southam aleviiii 
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the folds of the hills are often bare and diy, subjcrt tti forest 
fires and the depredations of flocks and herds. Uhcrfver 
the winter sun touches these outer hills, there, if the «lnpei 
be not prohibitive^ is the commencement of terraced culti- 
vation, which is often carried up throuf{h thou^ndu of 
feet nntil the whole mountain-side appears to be but a 
succession of staircases with green-carpeted steps. Under 
British protection the cultivation of the llinijllayan valleys, 
axtmnd such centres as the hill stations, is increasing rapidly. 

The magnificcnru of the forest scenery of tht> Himalayas, 
crowned by the everlasting snows, is indt^wrilMihlc The scarlet 
masses of the rhododendron woods in May an‘ th«' glory rW the 
hills about Simla ; the suli-trofjical fon^^t growtli of tree fnm^ 
and bamboos which clothes the feet of Kinrhinjunga itinkiN 
the key-note of landscape beauty in the valleys Is ynnd I Dar- 
jeeling. 

From the southern foothille of the sub HiitUllayas thnwivsi. 
extends a width of high 4 avd territory, flanked liy an ewtar 
ridge of recent fonnttiM known is the SiwililuH-a faitiiie 
which ii oottmon to Kttnllayan atnieiitfii tbro^ghont tnoto of 
ihfl a otth-^tem axton si o tt of the j^ston. The fliwfttiki asw 
ikotoUs in goeloghsd annals for the wealth itf pabeciniiittpgral 
evidence wtoch they have given to the world. I'hy^i ally tti<7 
are but a line of broken and dUimegrtiting hilh who h mark 
the first Atop upward from tlie pUinN luu toeing an area 
of gri>at richneas lying hi^tween them and (he Hitnalayan 
foothllla 'riiQse upland valleys afctrting the ftKifinttiitii are 
usually called Ildn, and they include some of the most 
ftntile and most b^tiftil of Indian lowland fotniatloR in 
the north-west. 

The Central Kimllayae are bordered by deawdy fiamt- The Tsrd. 
oovwed bicts called or (on the wttw nw mM) Oeiry. 

The Tuii or Duflr fbreati tie geaenliy terknned to he 
the moet deadly of all the Aiver-haittrttd nt ffortb 
em India, tnd yet they cover miity strange nillca nf 
khiNik driUtod developiMfit, Whltht their rnnhnev^, im^ 
nwMM^/aoeth of Kei^ ate hi dde n Urn bairicd iwMaiiw 
of. imifl cif A# moafi fiunoes tonratg mndiaeval Bttddhha 
dthiiC|['i ' 

The' fliqeiQiI Mpeets oC the llimfllay«a tie only pmHiliy 
knoimtotA t1toMiitkt»orKimnflaiid(k^^ 

Kiahinfr ht thd y a db eesiim Klitoflam tuA tito 

fllkidto b iheiotoMni^ atotito^l^^ 

th^eddotfe momidfl' ay«^ ' ^ 
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are acquainted with more than the main featuree of NepAl, 
or that we know n^uch of the physiography of the eastern 
hills which cradle the affluents of tlie Brahmaputra. With 
a climate and vegetation ranging between arrtic and tropical, 
the conditions of hfe within the valleys ovenhadowrd by the 
gigantic peaks of the Himalayas are infinitely varied. Even 
the accidents of poaihen in relation to the sun’s rays are 
recognized by the natives of the hills as requinng special terms 
to denote them, so obvious is their influence in moulding 
human form and cluracter. Within the limits of a single 
valley (where there may, however, be space enough to acenm' 
modate the whole European Alpine system) there will idlen 
be found varieties of human type which might almost indiouc 
divergency of ongin. 

Himt The main passes across the HimlUayas may be divided Into 
three groups firstly, the Shipki group, which marits the 
* line of connexion with Tibet alTord^ by the passage of the 
Sutlej river from the highlands beyond the northern flank of 
the Himfilayas to the plains of India. This group inrludls 
a route which has for n^y years bom regarded as the com 
mercial high road between India and 'rila*!. Probably it 
originally determined the position of Simla, and with the 
expansion of Bimla developed Into more than a tnem 
mountain track. It is for a coostdinble part of its length 
a wdl-enginsered road, but as a titado MMCe it hm msm 
proved a success. Secondly, there is the Almott gtoupv 
determined the position of Nainf Til end Altnotfl, and Bn 
to the north of them. Across these tracks t oertaltt amount of 
traffic is always maintained, chiefly by the agency of dieep as 
transport animals. A little to the east of the Almoifl gtwtp 
is the opening through the hills eflected by the chlrf 
affluent of the Clogm river, which rises not for firm thr birth 
place of the Indus, the Brahmaputia, and the Hutli^ that 
remarkable hydrographical focus contiguous to the Mtasia^ 
rowar I^kes. 'fhe third group rrcMMes the northern faatriMs 
of the State of Sikkim from Daijeebng to Southern Tibet and 
Lhasa. Thus all the main passes of the HlmaUiyis strflto 
into the elevated table'Unds of Tibet, even Ini'luding those 
which belong more corrertly to the trans-HimflUyiit area 
centring on I.eh, the l.adii^ capital In the for iKstlHvest, 
as well u the Bhutan passes of the for east None of diftm 
is passable oxcopt for trade purposes ( nont* of t^ at 
present contributes anything material to the foaMUHcU 
prosperity of Indio. 
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'Fhc chief hill htations of the Himfllayas arc naturally iiill 
connected with the chief roads intersecting the moun 
tains. Murree is the port-town for Kashmir. Simla points 
the way to the Shipki group of passes NainT Tfil and 
Datjeeling to other groups. Mussuone and other minnr 
sanitaria depend largely on their arressibility from the 
plains, or on the exigencies of military administration, for 
their existence. The geographical position of Simla is inter 
csting. The town [or rather the rhurrh around which the 
town gathers) is on the parting of the waters between the 
Sutlej and the Jumna. It thus marks the great divide of 
the Indo-iiangetic plain, dominating one nf the most remark 
able features of Indian physiography. 

The borderland of India is rounded o/Ton the cost by Burma. I'Jk muth- 
'rhe Himglayas may be said geographically to terminate in the JJJ™ 
north-west at the great bend of the Indus. Similarly thoy are ismL 
enclosed on the aouth-east by the great bend of the Brahnift* 
putia. Between the linucnia curves of these two mighty rivets 
the mountains are enfolded; b^j^ond Uudn are mountains 
again, but of different phyilod oonformatkin. If not altogpetber 
of tUdi|iiQnt pbyiical 

Among the nawiy phyiloal features of the Indian fnmtier 
that may be destined to play on imjiortant part in Indian 
hlstoty, is the great highway of the Brahinapuim valley from th« 
plateau of Tibet to the plains of Assam, Hits wmgnjtbrtiH: 
natural outlet of the glacier and sitow>fecl drainage of (he aoetfa 
is still a matter of speculative interest to geognplusa, 
enough of it is known to Justify the expoctatioii that it smy jrak 
be racognUed as one of the world's h^hwayi, Nenr ^ fim- 
tier station nf Sadiyi In Upper Assam three in^uNtiiit ittaeini 
unite to form the Brahmaputra of the phdna» tii|» Milh 
flows the Dibing, now known to be die eontfiiffete of (h# 

Twn^ of Tibet From the omth^ 
pladd way, and fiom the eeit the tdbfl. ThewlMterate 
of mote than local slgnlAcanoe; ibr dtevatlay of the Pibeng 
polnu the way to the richast of Ttbema pcovinoea, and the 
Ijuhit leads a compoiotiveiy fbor^ but most difficult, route 
dMytotheboidorieiidofai^ But it is tbeJDihflng or 
BcdwMiiMia nffor, widt its poerihlUtiei for agrleuUtual do* 
veiopmeetl^ theodthrattonctf Itafia- 

dually aaotMlIaf t» (he, great upbutd% he «ea^ oi 
riUagea about the lew igKlio^ and the magaiflcimt .eirCii 
of gOla wfa)oh,6e(e*e a)bs^ ffiip to ha i^par h^ M 

^ cUady fl»r tiM praeM {pteM of the ee^^ 
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engineer It is herei however, that we encounter the most deter- 
mined opposition from a small group of utterly barbarous sub- 
HimSlayan tribes (theAbors, Mishmis, ^c.), who block the way 
between India and Tibet, and with whrnn political relations 
have hitherto been found impossible unless supported by 
armed force. 

Northern Eurma is a comparatively new creation, belonging 
to recent geological penods, but parted from the recent up- 
heavals of the north-west and of Tibet by the great mass of the 
South-eastern Himalayas, and from the Gangetlc plain by the 
hills of Assam. The Assamese hills and plateaux (peopled by 
GBros, Khasis, NBgtLs, and other Indo-Chinese tribM) are pro 
bably a part of the ancient mainland of Jurassic times, which 
extended from the Eastern Himftlayas to Africa. The Gangetic 
depression is of later date, but palaeontologicat evidence dues 
not indicate that any wide strait ever existed between the Pen- 
insula and the Himtllayas in the ancient distribution of lend 
and sea. The diaractcr of the Assam hills denotes a result 
of tectonic force different from that which has folded thchiUi of 
Northern llurma in parallel and narrow flexures There are 
comparaLively wide undulating uplands with clifT-lKiimil cdgin 
and spurs radiating therefrom m irregular formation, and c\ 
hiblti^ an absence of that meridional strike in the axis of mam 
ridges which is the dUtanguishing feature of the Btmaiiie hfU<» 
flai^g the Chindwin affluent of the Intwiddjr» or wcadtog 
the bend of the Brahmaimtnu These newer mottAttln ibcMt 
tlons, springing from the eastern extension of the great Ttbelw 
plateau, almost appear to have been constmined to adjust tbem^ 
selves to a pre-existing mass of the Eastern Himalayas, foWng 
and curving like the waves of an approarhing sea, wave after 
wave in long sinuous lines breaking against the containing wall 
of the Brahmajiutra and reaching down the western coaut of 
Burma, till they terminate southwards in the Arakan Yoma, 
which ports the basin of the Irrawaddy from the narrow Uttaral 
regions east of the Bay of Bengal. So stiir, so steep, and w* 
densely forMt-covered are these solid waves, that the [cuh 
across them connecting Upper Assam with Burma Is one of 
abnormal difficulty, and so fiur has firoved an inhiinnounUbk* 
stumbling-block to railway engineering. Hut Itoyoml thrm, 
to the east, the Chindwin and the Upper Imwatkly form 
delightrul valleys, M of eultivitien end the gladiMns U 
life, possenlng a good cUmato and much landscape brsHty } 
ever presenting new openings and fresh inducMiTienta to een 
nomic enterprise. All NorthMn Burma le mmintatonte, and 



ntYsiCAL AsrjiCrs 




>1 

the Irrawaddy occaiionally narTOM& to a murh restricted chan- 
nel between the hilli. It la, however, usually a broad and 
noble stream, island-studded and (dacid, reflecting the deep 
masses of broad-leafed vegetation, and the gracious spires and 
towers of Burmese pagodas. An interesting fleature of the geo- 
graphy of Upfier Burma is the source rif the Irrawaddy. In 
Kastem Tibet there occurs one of th(«e hydrographic origins 
or centres, from whirh tlic infant afliuents of great rivers take 
their parting ways, such as we have referred to in Western 
Tiliet nur the MJnasarnwar laikes. Here the Hoang Ho (the 
Yellow river) and the I>i f‘hu, or Vangtsi Kiang of C'hina, start 
cm their eastward < nurses. Here (or near here) also the Ndm 
Chu, or Mekong (the river of .Siamh ^ >''* too, is 

the source of the Hiania Nu (*hu, which is undoubtedly one of 
the main rivers whic h traverse Burma fruin north to south. Is 
this the same as the fialween? or is it hut the commencement 
of the Nmat Kha, the eastern affluent of tlu Irrawaddy, joining 
it alHive the railway terminus at MyitkyinJ, 150 miles iHXth of 
Bliamo? Indian surveyors nowrunnect it with the Salween, 
but its course cannot tie «dd to he abeolutdy deter m ine d , 
llm province of Ufitier Burma Indudes six adroinhentive 
dfvMons, two of whkh are the Northern and Southern Bhan 
States. The Sian cuimtry rises to the ca^a r»f the Irrawaddy 
valley, and iv described tiy evc^y traveller who hat visited it aa 
a land of great {iromiiw. (Ire hid bedecked forests and undulat- 
ing wbcat'covt'red platouix, [limbing a varied and productive 
soil, are its chief characteristii's t but the intersecting dninaga 
linos are deep and steeply endosedt making it a difBcalt rountiy 
to tmvenie, and rendering the cost of railway comtniction ahnoat 
{iiohlbltivtt. Ixiwer Bumia, with a more humid atmoaphere 
tod lower levelst does not enjoy the climatic odvaoitagu k the 
nortliem province. Tlw teeming soil of the giraidelM of the 
Irrawaddy tod the Batween, wi£ t vast oommutcial iwtworle 
centring on Rangoon and MoohneiA, vt wttr e its weelth on 
easy torrai of tgrkuttnral labour; but the hrned flat lowlands 
end the ftsMiy enervatitig iimosphere will ever render it 
hthnical to Ktm^n mdstencra 
Rueft thMt in very brief review* an the general physical 
ehtnoiKislIeo of the botdoritiids of Indit^foordorfandi 
whkh can navsr again be left out of account In dealing 
with Indhuii material wealth of Ihdlt 

largely dspeiMli on thaCt oapad^ fbr the stenege of that 
water sup^ whMi rieriat ttedlHr to fta.. tumid ptafttef 
the stfength of liuHli dijteiida 00 the aelteo of ‘m bul* 
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WBiiu 'which they afford for frontier (k-rence , the friturc (tT 
India depends on the manner in nhich ne niainUtn thcw' 
defences, guarding the gateways anil portals nf tlu' hilU, 
and preventing those landward irruptions whu h Imvi* vi often 
changed her dyilasties and given a new uthnogniphir ^.trAin 
to her people. 

The Peninsula of India is parted from the northern nr* t 
ofupheaval, of which the Ilimfilajas arc the smithcm rcs«*tiii( nt, 
by a broad interval of low flat country known as the In'h. 
Gangetic depression. In some respects this is the oim t 
important physical feature of India. Within the Mn of tlo 
Ganges have ever been founded the chief kingtlmtiji ot ihi 
plains; the most ancient cities; the earliest rcntr««i nf civil 
ization, of industry, and of wealth. The mighty rhrer Ims 
silently worked through the ages in an unceasing pniovw ot 
regeneration of the soil, spntiding tifu anil strength abttMid 
among the millions who venerate it^ sanctifying agency aiul 
purify themselves from sin in the tiirhid flood wliii h la|<s tlic 
temple steps of Hardwflr and ncriarcs. hrorii the drltA nt 
the [Jangus to the della of tin* Inihi> tins siratig*- nuk 
of depression extends. Within it is nni to hr kiuiid a InioMri 
(not even a pebble) to break the iimfuim regulantv vi it'* 
alluvial inrliMie. U Is tlM heat'Strtcken ftyiu, rathr'r than 
the mountiUit of the north or the pkteMX of the somh, 
which have given India Its oolmirfng in bietcivy, mkl from nhH 
was derived the popular conception of the IiwUa of test 
cenluiy. Since the geological era In which ocfinrrtl the 
parting of the waters, when the Indus affluents fir4 siartbl 


westwards and those nf the Ganges turned itwir 

to the cast, the physical character of ilu' iwn ItasinD ha-* 

rapidly diverged. 


All of the Gangetii liasin i. within iHm inllucfKc ni 
the south-west monsoon mini, and the thick hueinl 
atmosphwe of steamy effervcwv'nce, which ilw* rhaiar 
terlitlQ of Lower bengal and of thow iwovm'ws to ih« 
south which are watered by the Mahlnaih. mAci alt tlo* 
l and g reen with the luanrlanre of vrgeutirm. kiom ih. 
extreme nocdvweitom extension of the K&4t ImlUn rail 


way system to the delti of the Gaiigrs and f*4kuibi, thr 
traveller pam timmgh nothing bui a widr area of ctMo 
producing land, broken by chMletlqi gntves «tf maitip* 
tamnnnd, and other trees, giving fOutm gradMlIy in Uma 
hnm and avenues of pglmi bradriring tho (Mer vwkIwc 
of irrigated rice-flelds in the tower rcethta gf the wlkw 
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Thir prcvailinK tvidcnrc ot a|{;ncuUural wraith b« omcs 
almrist opprcsMve in it% monotony. Where the majeatU 
flftod of the Brahmaputra teavea the mountain-bordered 
volley of Aajttin, loalng sight of the forest-clad slopes of the 
littn.llayas and the far-off snows amid which it had its 
^01110, to pour Its mighty volume of iilt-bearing waters 
into ronflucorr with thr (iftnges» Uierc Indu widens out 
into an endk'wi lunorania of irrigated fertility: a wide 
network of ranah; an endless prM-esuon of picturesque 
villages mnuining a swarming fsipulation. Very gradually 
this mergi^k suuthwarrls into thi* deadly swamps and flats of 
the Sundiuliani. The rainfall is n^rtain, and it is abundant. 

It is at the head of llir May of Bingah when* thr vapour- 
beanng f urrmts of thr monvirm ftni strike thr edgr of the 
Assam hills south of the Brahmaputra, that tlie gnatest rainfall 
in the world is rerordrd. It ocrasionalty amounts to over 
sixty feet in the year. 

'fho (hutges assisted hy iti great tnbotariLs - the Jumna, The 
the fkqpa, and the tlamlak drains tho soutbem slopes of the 
Himatayis from Simla eastward, carryitig fertility and wealth jmim. 
to the plaias of Bengal Tracing wagniArimt cutvee thnmgh 
the Hat lowlands, the four rivers have for cvnturies combined 
to fbrm an owrriiUng fhetor in the develofimrnt of the Indian 
nirea No rivrr on thr surlai'r of the glolir lan r ompare with 
the CiaiigOH in samlity. Krran her snurv n to her outflow in the 
Hay of Bengal cveiy yard of the river is sacred. To hathe in 
the (ianges at stated fntivals is to wash away sin i to die and 
be cremated on the river honk is to attain eternal peace ; even 
to ejaculate the name Ulaiigfl* when niar hom her banks U 
■ufBdent to atone for the misdeedif of aevccal peeviow Mgges 
of human exhUenee. 

llie total leivtb of tlwCaiti^N about 1,550 asBafL llWnf 
In tho Omtmt HfanitiyiSb the f^aolai loKitve of ill faM is 
known « the aamMikh or CWh kfoBth, H«m rim Owies 
if but an hifiuit mnm (kicalfy known at the BhlgaathlS 
ay foet brand and f| Inchet de^ at nn tlenrikm of i3,«eo 
foet hbeva len-lerat ffor tho rirst s8o nilct of its ootuee 
trinisn IMbiir lira Bbigfinibi fo a raowwfod 
npMfy c kf i lPpii^ hico t rim «f brand aboebii long dee^ 
pools, end oeoerierad i^dde* tlra gmitt qfstera of Irrilpefon 
wfaiob tf e waraw cin it HnnMr ucnaefonal^ enrHee nwny the 
whofoofthforabimof ratwriifowntm Atriraeadofrira 
fimri thouiMid rafira of traomii lira Ck^ 
rim»ricw^foeii ghhitw w> s rittnogbnm i i hl i ^ 
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only once by the isolated crests and slopes of ihc lUjnuhJil 
hills. At this point its flood discharge nmotitiis to a millutfi 
and a half of cubic feet par second. After {Kissitig AllatUbdtl 
(at Its confluence with the Jumna) the fall of the f Kingffi drops 
to SIX inches ptyr mile, and through the last aoo mih'S tif itn 
divided course— through the plains and swamfis of ihe delU' 
it is even less. Jamnotrf, the Mturre of the Jumna, ix not far 
removed from the peaks which give birth to the Itlugirathi. 
The Jumna issues from the foot of the most notabk* n( «*<1{ iIk* 
array of magnificent snoW'clod peaks which group thriii^fUrn 
at this point of the snowy range, at an ck-vation of 10,^5/. brt 
ab Dve sea level The river runs an independent rouiHi thrf 4Ugh 
mountains and plains of 860 miles ere joining the itangr** at 
Allahabad, where, on a narrow tongue of land furting the two 
rivers immediately above their confluence, is fhc true I’myfti!, 
the most sacred bourne of Hindu pilgrimage. The clmr Idtie 
waters of the Jumna can Im distinguished from llin yellow mU' 
charged (longetic stream far below tbcir ronflueme. The 
Jumna, like the fiangex, apruaih fertility .dirfud through tlr 
agency oflici canals both rastHardaiul wc.tH.iril, rrtiucing hrr 
own volume to criiuiiarativc insignilir.ifi( c dining tlir tna 
weather. A useful contribution to the Jumna 1 1 dt tivrd irfuu 
the south, by tlie channels uf ih« fiver (liamiMl, which drain'* 
the gradually rising slopus of the Ontral Indian plains. The 
Nepal afiluenti of the Gangea.. the (jogia and ttw GamMt' 
also form most important additiona to the (kngMN: syoon. 
The f^gra, like the Sutlej, breaks through the ratniiait wall 
of the nWlayaa 

The plains of the United I'rovinri’s and of lliKtr rim 
in guiiilc undulations away from the river banks doltffl with 
mud villages and adorned with noble treex ' 11 m vilhigfs 
cluster thickly, and the brown masses of mud iHiilOings 
roofed, cool, and wrupulously i-lpaii, aro ih«r|iM:r«!a hy the 
puqile shadows of the trees under wIjk Ii the vdUge folk gather 
in the cool of the evening to goMup and disnivii Ihn foial 
prioea of the nearest boiiar. 'llieir talk, a*i tbev 1.11 uft tht 
Mit/n round the vertHilion>daulicd figure <4 ihr luror 
volent god Ganeiha, is ever of *pire' : and their ts ever 
for rain, Streiehing (Hm vHlage to viUag^ and luikmg 
the country communities, runs the great wfoto AtnJktrnm^ 
road of the ^rklr, with long amuea of trews |p»fog wahiemn 
shade to the cnaklng bollodMauti and to the while dmit. 
powdered ligurei of the passing wayfomsi Bgyrmd the nMd 
and the villages, reaching to tb* Irml hori/tm, am the AriOe «r 
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the (HMSiiib, ripe with harvests uf millet, sugar, wheat, or Indian 
corn 111 the aiituinn, or stretching away empty in brown fulils 
iinrlcT the yellnw heat haze of i^rly summer. 'I'his is what 
may Ih^ i^n over thousands u{X)ti thousands of square miles 
through a great spni e of Knithem India. ■ 

When the (*anges reaches n't delta in loiwer Ben^I 
<3jo inilrs from iis joiiiney's end) the fall of the nver u 
Ml slight that thr tiiront, seldom sulTicicnt to enable it 
to rurry its himlvn, de|a»sitt its ^ilt. f’hcrked by the rifting 
level or the mU formed plainii thr river splits into many 
rliannt 1 i«, wlii' h again throw out their own distnbutions right 
and lelt. Hie loiintry mi traverncd aial intersected with 
waterways is the true didto, whnh rommerites where the 
head-waters of the Hor^hly Imak off fioin the main stream. 
Ih^wcrn the Ifmighly and the main river ihi‘se inoMuUliiig 
atreaiiift stniggh* dowly Hedwanl^ to end in a wiklemess of 
Ihieiit and swamii, throwing up new levels pushing out fresh 
htfMllaiKK and i rmsUtiily t banging the to{Kignphy at the land 
surface, i^en as the lower (knges itself chan^ tai cliaiuid 
imd adufrt^ n« w water wayw within th« timits of Its own rivciftift. 
The deltas of three great river systems unite in tower 
Bangait those of the HmhnitfaitRi, the Meghnd, and die 
Chu^ies. Whftrii die Ilrahniaputra rounds th** fl^Lni hills, there 
CMnniemrea diedelu of that river } where thr MeghnA combines 
the ftoMtlM-m rauifktl of tlie Kh 4 rti bills with the western dmuiage 
of the watershed lietireen llmgol and Burma, there commeocei 
(in BylheC) a third detta. The delta of thr cnmMned riven, 
coming sduare miles, •{4iratii in have experUmced sue* 
rcbdve israa of vegetadon and then of auboMi^ce. tfmt 
hundred to of deifoalt mnr rover this Miod boUt up 
by the three rim* fiT Bengal, and yet its anrihee B often but 
a to inches above thr sea. Kate the octUnavy l a n d i c ep e it 
a to stcutch of ftlngad ttotnd with an evetjpeen 

border of htiiiboo, oonMiut, aiwea, and other oticoaoted 
palms, lids dettaely prephtd tmet aeenui at tot ali^ bare 
of v iaaps, fur each hamlec is hidden amid Its own 
grew of plaatahw and weaUhtivlng trees. The bamboo 
to the ooixsntit play • ooneptooee pert in the indiiatrUI 
life of the people. Bto is the staple crop and the unlnto 
diet 3 ^ etpeittto Idndi of rkai are to to be 

direim to ied whldn the single IHtot of fbu^pur* the 
veft i toa pmdnrl* of Loner Bengal, indttdhig tofiy tonh 
ggiipi^ ton lehecjMy «to ^ rrepilre « aepeto 
toateto^toklto ftotoiotiiile B l^ofy tfitfh l s 
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wealth. ‘Flowering crceperi of gigantic ti/c and goigcou^ 
colours festoon the trees, while each tank Wean il« own 
beautiful crop of lotus and water-lily. Nearly every vcgeutilr 
product which feeds and clothes a people, or enaWlen it to 
trade with foreigti countries, abouruls ’ 

Great changes have taken place throughout the valh-y of tiv' 
Ganges, even within the historic period. 'I'hc river has iHirauf^I 
Its uninterrupted course of land-building, shifung its r iMnncts 
from tune to time; withdrawing its waten from thr w.ilN of 
great cities which once adorned its banks, to give life and 
energy in new directions Upon its banks in liM priwml day 
are such centres of wealth and commt'rru as (!alrutiat I'altw, 
Benares, AUahftbiLd, and Cawnpore, with Agra and iHlki on its 
affluent the Jumna. There is not a river in the world whirh 
has influenced humanity or contributed to the growth of mate 
nal civilisation, or of sorinl ethics, to such an e«ti*nc as lliJ* 
Ganges, The wealth of India has been ninrcntrated on iti 
valley, and beneath the shade of tri’cs whose roott havi* tirm 
nourished by its waters the profouiuUst doftnnn of moral 
pliilobophy have been foiKcivctl, to We |ironiiilgafril afir 1*tr 
the guidance of the world. 

Separated Uioiigh it it from the plamv of l«*>nj/ 4 t 

by a broad band of hill ooontry, the basin of liw MshaftaOi 
(which indudai tba eaatam half of th« Cantml PfoirmMdi awd 
a part of Bfadras) dffiuni from tlMmi very Uttk in moat ol ds 
essential physical characterlsdci. A warm Httmf attwtmfrKf# 
favoun the same polm and rice coUivatioa, md all ibr 
conditions of a productive Init enervated hwiun rxktfmr 
are present. The Mahanadf deUa forms the rbief f^siure sd 
the fertile flats of (Iriisa; and the widespread siretrht»> ^ 
nr e fields, patiently pamclled into irrigated plots, and 
by narrow lines of earth divisions along whkli arr tlir; 
stately rows of palmyra palms, are Iwt a rrpetdvm t4 Uir 
features which camWme Ut render momitmma* so mikh i4 
the icenury of Iiowcr llengal. Not far from the momb of ibr 
Mahftnadi, on the shores of the Bay of flengal. » our of 
the most sacred ihrlnn of Hindu India. Hrm it ciavtrd ihif 
temple of Ja^ndth, tint unconscioua rtprsumtativr rdiituU- 
tion of Brihman and Iluddliist doc trim’ who W to dw dvuNit 
Hindu the very type of the Vaislmav faith, rm Urn yallww 
shorm, wheru beats the eternal nmvstifw surf, wtiSkm M 
piignms collect omw a year to rendrr Immsiyi to tW ^ 
whom they ^noronUy wCH^bip with a ritual that once waw 
iwrely Buddhist. 
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I'h^’ valley HI AMim c«tffidifi|{ ncirth taiMww6% from Ixiirer A\wa. 
BengiiK the IlimJlaya^ of Ilhuiln from a man of com- 

pantivc'ly low formatinn which now frwma ihe outliera of the 
iTpfcr llurma mminuin under the name** of thi* 

(f^rri, KhdM, Jainu,i. and NJ|0 hills ttdef the aborlginea 
who inhabit them n in fioint ^ {diyairal renemhlancu cli^wely 
ronnertnl with Itenftal Hut the unending vKta of Hat 
culttvatirm in hctr furrowed to the width that exlvti between 
the tirriad channel of th(‘ nver and the fnothillii on either 
tilde. Ri«cr ami niouiitain are never {lartctl ; they combine 
to pfiidwe an unending [annranu of wenir beauty which 
la fitf more akin to Burma on the rau than it it to fiengal 
on the wea. Terrarvd itardcn«s for the growth of Uu climli 
the hill aides or till tn thr unrluJation^ of the rivt^r hanka . 
and the attuoiphcrc m drier, rbarer, hm encmiting and 
more wholewime, by reawm uf the «\u»ndv*; elearli^ which 
agrk uUufc tkiwloiw^ Kurerthelefs there aru titomimu waites 
Hpen'ially to the mwth of the BrahmifNitra underlying the 
Himllayas wh«re fbrmi altemaica with atietclMM of g/nm or 
nteds thick and tkow, the home of the rhinoeenwi bniklo, 
and tigiY. Here and there nude nm northmnl from 
the river aide ataiinns where the xteomcra rail, to the hill 
country Ueyoiid, wirh aa that which pavae^ itimugh the State 
of f *onrh llohir to Bute, or fiotn the river to I)tiw.tngiri ; 
but for the muH |»aft Uie {Hi.1rs or pbina at the foot of thr 
Bhutan Himaliyas are vast impenetniMe jungtea Mich an ar^ 
hardly lo bo found ehiewbere in India. 

The Hrahmafiutra funder ha 1‘ibetan name of Tiatviw) TIm 
fprndt about half of iti total length in a bolkiw troogh on 
the nntth of the HimlUyas between its bifth|iiaoe near tha 
etsient boar of Kafldi to gs Inmd eouthmida fovfuf^ 

It enteta Bmiih tmicoiy ntidiir tha nemo of tha DMing near 
Hadiyi. Aftvr ahmrMng the waters of foi two confonsifs 
tbo tHbang and the laihih the ttaRod Htmam lahm the 
name «d llrahnii(Mt» faun of BtnheMh the Chee^ 
forward mtts for 450 tnilm down tha valley of Aowm In a vast 
•heel of Mirt bnilien hf n w iw e iww hhmd s and mthibltiiig the 
ofwmtfoM of htadiahhifli and anerMiebiiiHtt on a glgaatfo 
«ak> *Tha wemofeiUlnonightdowolfomtheKimlh 
etdSrMlaformmml^biaks Maads wheraier It is 

MNNied hy any huMdimiiii in the eunaiit ef eba tlvaff whfoh 
iIrii eernMndy ehiNfo Iti iihtnmi) a w Mit an tMeeMh 

of wetar waw dfaNMeeM ■*»■«■■■*<* 

u in ttn fimr. and' Mlefai h a Wm# Moemii of 
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uncontrollable meandering* The long continued ikprMtt tif 
mud or Blit has gradually lifted the level of the Itrahmaputra 
channel above that of the sunrounding /lath, crmhr^/uently 
a low strip of marsh and swamp immediately flanks the 
river bank on neither side, which is hubiiieiged in iimct of 
flood. Beyond thc&c swamps the ground riai's gently to thr 
foothills on either aide of the valley. leaving the .\s»am 

valley the Brahmaputm sweeps in a magnificent curve niund 
the western spurs of the Clfiro hOls Under the name of Jainun.i 
It continues f^or 180 miles, nearly due south, to join the (»angr'> 
at Goalundo, where the two great deltas urdte. lietwei n thru 
junction and the sea the united riven receive fresh contritm 
tions from the eastern watershed lietwcen Bengal and fliirntj, 
through the channels of the Mcgtind, which is itielf a Iwtad 
and imposing river. Unlike the (lange^i and tlie tndtts, 
the Brahmaputra is not utiliacd for irrigation: liut it* rdh 
chaiged overflow annually rcplenisiics the adjoining laml, which 
yields unfailing harvests of rice, oil seedH, jiilc, \r, in the fUt 
plains ufBastern Bengal year after yiar Miitimit ihiciniraiiiiin 
llie main riser is navigable for Koo inilis, from llif to 
Dibiugorh, anil nothing can lie mure fiu tiirri»pic ilmn lie* 
crowd of quaintly rigf^ country (aiiiiotnd on br«eA 
that have survived from mediaeval egc^ whuh crowd tit 
broad fiat eurbee V Ten, tlmbefi rabber, and coitrm iirn cariiwl 
down the current from Amaia ; jute^ tohamH nd «ieal«« m*\ 
and other grains from Eoitem Bei^ The total nAut id tha 
riviu^bome trade of the Bnhmaputii n protubly not Icm then 
four miUions stetllng. 


Such ore, in general terms, the tircvaiting dwratlerhlv'^ r*f 
thu easlem extension of the grrat IndottangHii dcprK.vduri 
which divides the Himalayas from the fambwiUr hl^daiwh 
When we turn to the western ami, wliich formi the hat.m r4 
Lite Indus and its afilucnts* we firul iihywsi chatatifWt^ir^i 
that differ in many essi'ntial jsirtiiniUrs from ilww wv lut^ 
duierilied. 

The From the very commenrument of itw |datn<t w«uih 

Punjab pniients an tspert of fiat irrclrvt 
P a broad grey aea expanding to a level horiann, 'lh*.M aas 
a time when forwti grew on thit Indus forc%ti wnh Hiwb«r 
sufficient to enable Alexander the Ciredt to ciei^triwi Ihr drat 
Indus flntlUaf and about the vJlty of Peshawar thnr wetf* 


' 7Af /mAh Am/ifr, by Wi W W. IJeaixt. 



PltYmiXL ASPECTS 


*9 


•1 

widr rif wiiter kwvl and cwamtiy plain, amid the thick 

ft>ed of whith the ihinorcma and elrphaitt had their 

homr. Nnr wan this vi vety Imig ago ; the skull of a rhinoceros 
bas hem found quite lately on the present ground surface. 

The deadly miaMiM ctf the swampy PeidUvar valley was m 
destrucuve 30a years ilc. aa in the yiAr of gran* iSjo. 
tlappily within the bst half century acienre has shown the 
way to imfitcwetl saniutkm, and the cKmatic reputation of the 
Pentawar valley ha« greatly itn|irovH}. Rut the fnnwts nf the 
Punjab have tnng ago rlmppi*anHU and it iv probable that with 
their diaaigwaronre the metMwok^al conilttions of the Indus 
valley have greatly ebsng(*d. 

Nowaftaya the rerorrlH rainCall is scanty (4 to K inrhi^ I>er 
annum in Sind, alioui the 1 ow«t Indus), anrl the heat of 
the hot^weather numths ^Apnl^July) is orcaKionally terrihr . 
Momonit latkm runvnta swee|i up over Sind month after 
month, but no vapour la I'ondemed in the hot dry air. No 
coast range about Karflchi fiicea the ita to send thcee cunwits 
drrling aloft into the ctmler atiata of higher akteodei^ where 
(tin ia made and the heavy atmogplute 4 deprived of He 
tfioteurc. No part of the Indus ndtey 4 eufajeet to a regiilir 
arid ayiiKmatlc rainliiU in the monvocm aeawm, although the fitU 
gniMly inenraan ftom Sind upwards to lahore. Neithrrcan 
the ftontuw hdla west of thr Indus lie aaid to lie under tlu* 
inllttetiei' of the south'Weiit niemauon m apire of their altitude. 
Thus the diniaie of the Indus valley 4 Imt and diy, and the 
vegetaikm whirh ferdi on the rorkiog itmoaphore of Itengal la 
entlf^ wwftlTtig. Ihumtisk and other aorub fringea the river 
Iwidta, and oeraaktaiUy attetrbea outwiida into fMMnetblng ap- 
ffute^ ftmst dimrfiakm Injgatfcm baa gieatly develaped 
and th«r» are grveti Hmta about the ladut river and 
the iiiiriy-apntad netwnrfc iri'the 
imte rimriy btri teuiiy aUeriiv the 
Ifnot of rim clhnitik 

tfmladwiaabiiiri i,fteo idin In toed n more ^ 

orftggmaiiidmdthwtbiu rimCtai^ Kven after U baa 
lafth riil HlMilayNe and wound ita ootm aorow the eaatem 
PiMhIM pWii to Atloek (wboro ft if apanned by the laftwiy 
bridia eC Hit Mprt^Weotem imitway lyetam) ft baa net lod 
fta ehmaolpriMlm of t ipifafitGloiad river* It awtria down 
thre^ d^ rild did defte below dMdc, perttag tb^ 

^mof rimlHodebMlMfBi«oft emeiiee imo an opwi 
nt twetfc of rban iri l e war tbo wdUmift town of KilMrih » 
least eo0 iniltf ^edi Ite HMgfto friiik dd ft 
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has received ita frontier affluents, the KShul uid KobJt 
nvers. The Indus la never really out of sight of the frontier 
mountains, although the thick ha/e which so frequently 
envelops the atmosphere of the DerajAt [the trans Indus 
plains of the north) draws a dusty veil arrow the land- 
scape; and Its southward course from KAlabdgh is nuikcd 
more frequently by desert sand-drifted sjiai'es tlian by 
the green verdure of cultivauon. 1'be frontier atatiuns 
below Kohdt form wet oases in a dry desert, ami iheir 
humidity (born of excessive irrigation and ionsr<]nrni 
water-logging) frequently renders them unhealthy rvrn in 
the midst of the desert sir. The Indus builds up 
bed, like the Brahmaputra, by the deposit of silt; and 
the gradoslly increasing elevation of its great sUt farmed 
aqueduct is always a serious menace to the sumniMUiv 
country, inasmuch as it leads to very extensive and very 
dangerous floods. The fall of the river from the ItitnAlayaa 
to the coast decreases from ini hes to 5 im hes imr milr, 
and the lower reaches are suhjei t (and liavc ever tiren 10) 
to constant change of rlianncl and a shifting of Miwly tied. 
The two outer rivers of the Punjab (ilic Imlii*! the 
Sutlej), nsing near each other tieyond the iltmalayan wall, 
endoM the Jhdum, the CbenAb^ the tUvi (ihr rtier 
Lahore), and the BeAi. Bis ccnit^ lat'. ttww ims yet a 
seventh river of the Puit^b* tha Saiaiwatl^ tn thr imi <4 
the Sutlej, of which tradition relates that, having em ai l la 
join the Indue, it made for itself an uncUngraiiiKl enmiwiiina 
with the (jangei and Jumna near AllahlhAd. Over a vast 
spare of the now desert country east of the Indus tni«« of 
ancient nver beds testify to the gradual desicratkm nf a onra 
fertile region ; and throughout the dellaii flats of the Indw 
may still be seen old ihannela whiih omre rondocted lis 
waters to the Kunn of C'ulch, giving life and psoaiNfttty to 
the post cities of the delta which liave left no living rerosih 
of the countless generations that onre inlMtdied them. 
The history of the slow growth of tlir deltas of Um (itnget 
and the Indus forme one of ths muat interrsiing f hapten m 
geolo^cal Investigiuioti. It is at leist rkar that the Indus wee 
notglwayt ahut off from the l^wlnwla of India by imh wale 
spaces of deaart aa now fona a formidable olMmle to pmv 
greiiion from ha banfca eunnri FSaat gtiMnlfoM wT 
prehistoric ImmtgraAfoi who otoHid the frcmiier mngNifo 
Urriers in auocanive wtvea to learrlt for ihr flohkm fifofos, 
did not meet auch ohatfuctlofl to their ehnr mummti 
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tow«nK the e*it end muUi as wr^ld be emmintered in thete 


later <ia>*. 

()f the lining riven of the lhin>^, the Sutlej (^tributes The 
tnrnt to thr lntlu«. Ilie Sutlej riyca on the aouthem slopei 
of the Kailla mouaMin, the Klynium, or Sbai*a panulue* 
San^kkrit litrralure. It oner iMutd firiHii the nered lake 
of Mdttaurowar, ^till the reaort of nomadK Tibetan •hep> 
herd^ uIk* hiul amonjt the turrounding vtony flan inatuiege 
for nuiMTOu* florkc from the KailAs fbotbilla 

at a lui|(bt of t5,joo feet obi^ nea^lerd, the Suthej flrat 
traver^k « fiain with a noitth westerly rounei cutting 
IhfvHgth a kan accumulation of alluvial ilepn«itf with a goUy 
4,000 fert deep. It then tirvaka through the Hintflayaa, 
between nmtiauin ri 4 gei riMiig to jc,ooo feet, and windi 
among the bttl^ in a auLreiMon of ratada till it drop* 
to %t0oo feet at fUmpur, about fm otllea from Simla. 
Thruughnut iti npiief counn the river ii oonflned to the 
of a mamttaiit troagjbt ttMfHdded and flanked 
by Ure lorky pcerlpfeei; hurling ila tuddd wgtin over 
Ita limken timiklcr M whit «aeli liiiifle fenu •• octa> 
fthttially to gniid into taatdiwood dm bnge ballDi d timber 
wbuh it rjunea to the filidiiii. Into Umm gloomy degtha no 
human Iwtflg ran peoeemtt. ^ the time it rearhea Blliapur 
it haa drofiieid to i,ooo Att above wa tevel Alter entering 
Bcitfeh torritocy the Stttk| reedvee the witeni of the Weatem 
fhtnjaU and jdiw the Indov neer hfithankot, after a ootiiw 


of geo oidei* 

Thf |lMlii<BlidMiiMrrflCiib»(r. Udm on tlw «MMn ^ 

«• IbtfMl, dw Ihcfam bHoM Iheoaoifla of tbo Xndiia m 
I bt wdi OMl of tlw (.liwib on tho (M, ood aliidi «lib 
imwihr Mid ImtMlfc toopo to the noRh-imt Mbrr MUag 
thM M bond MNdi whk* potou die wv » I* fidNi 
pbiM. IM cMirw f« d w o naln o d ta dw om* «D dm* 
(IWN tip ib» nlw to dM nil of lb* Mdn HtoakjfiB i«s|(i, 
*dtob to to»i dWllMiMt to toodiMMfc It boo olwody bom 
Mttoid Omi dw (toiogt of dtrorttoo to Um oomoo of tbo 
Ihiliwi (tikm dM itmbmiw daaodb Ibo Momiato 

IMMWlto «Bd nobM to • lottoi of tapMooBd iMHiM 
owd btwi to dto |)^ bto w w l tod to o dUat«p «t Jto 
dto# itoto.dhdto d* totolfbtod pootofo duai# ^ 
t^hd»«(e»iddtoHii«pVUltotoltoditoM >MMp 
3t|toMtoo(i4ilto,.oS^ Thoopu mtobtojiftodto 
itoto»flito*dw|<>to w to |wdlto» todtoii( ^^ 
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stupendous mountains, present none of the wild magnificence 
of the seething cataracts of the lower reaches. The rivers 
flow placidly along, twisting and bending in folds, or sliding 
gently over gravel bottoms, till they pass the actual mountain 
gateways In the Kashmir valley the figiircs formed by the 
looping of the Jhelum have led to the traditional pattern that 
IB typed in the shawls and carpets of the Kashmir weavers 
(Such at least is the belief of tho Kashmiri, although the cone 
IS to be found in more anaent art.) Its poplar-shadowed 
breadths, moving gently and silently towards the Wular Ijike, 
lapping the piles of the wooden bridges and the temple 
steps of Srinagar, breathe the spirit of that poetic enchantment 
which ever broods over the country of Italia Rookh. Below 
BHiamOla, to the point where it is Joined by the Kishengtngi^ 
even beyond it— the scene is very different A turgid flood 
sweeps downward over a rugged bed of boulders, shooting 
athwart them its green wavelets with smooth undulations and 
white frothy lips, or swirling into wild eddies and backwaters 
under the broken banks which cncloie it. 

The Much the same characteristics {leivade the ChctLih, so long 

Chnib. as the Chcnilb is a river of the mnuntnins, following a course 
transverse to the general bend or strike of the mountain ndgt% 
Both rivers, on emerging into the plains, assume a placid 
coune, chequered only by sand and allu^ Islets of thdr 
own construction, and ever ahilUng their ohaimda Bom year 
to year. 

The Rsvi. Between the ChenAb and the Sutlej is the tUvl, the soince 
of which IS sub-Himfllayan, denved from the soutbem skipca 
of a range which overlooks the upper valley of the (Ihendib. 
Tlie RAvi's claim to distinction Is that on its banks stands 
the ancient city of I^ihore, most famous of all the cities uf 
the Tunjal), and the objective of many a military expedition 
from Kabul. 

The BeU. The BbAb river, which usually ranks ns an affluent of the 
Sutlej, follows the rule of tlie rivers of the Punjab in taking 
a north-westerly course through the sul^ Himalayan valteyi 
from its source (not fiir removetl from those of the CHiemib 
and the Rtvl on the western slopes of the HutleJ rlivide, over^ 
looking Kotgirh, beyond Simla) to the lienti through tho 
outermost Xlimfllayan foothills, which carries It south-vmt to 
its confluence with the Sutlej. There is remarkable unUhctnlty 
in this characteristic of the Punjab rivem, which can 
traced farther east In the mountain affluenti of the Jumu 
and the flanges, tecalllng that geological »m when tho 
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lndu3 earned with it the entire drainage of the CL-ntral 
Himalayan system. 

These living rivers of the Punjah* when once they reach The 
the plains, pass through flat r^iona of interminable waste, 
where Umarisk scrub struggles for a foothrild in the Dandy ^ 
soil, redeemed only by the verdure of the fringe of riverain, 
and the green patcdies due to recent irrigation. For the mewt 
part it is a region of ugly monotony. The level grey plains 
sink to no horizon The yellow luuie which permeates the 
atmosphere obscures distance, and rontributes a prevailing 
tone of dreary drab to the landscaix^. The roads which 
traverse it arc straight and narrow, paved with stmw to keep 
down du.st and sand, and the beat of the sun-glare (modifliii 
by haze) alternates with the bitter cold of the nights in 
winter. Through the midst of this flat land, the rivers roll 
down their mud-coloured flood in the snow-melting time) 
of the Himalayas ; or they wind in snaky twists about the 
floor of their wide beds, between banks which are ever 
changing, contributing new shoals and islands here and there^ 
and shld^ their channels yet liurther and fiuthsr afldd in 
uncontrollable vigaty. Science bae yet to devise a method 
of reetmining the riven of the Punjak 

The course of the Intluh, fl-om NK. to HW,, i<i in iitriking tIm 
parallcluim to that of the oldest mountain range of Indie, 
the ArAvallis, which divicli*s RajputAiia into two uneqnel"*^ 
parts. On the north-west lies the Thor, the great desert of 
India, which from time immemorial has proved to be a moin 
eflbedve barrier to the advance of armies then the Indue ilsik 
Overiylng this ancient bed of a great primaeval sea am iWfiil 
saadAmes from 50 to too fret hlg^ in systanaated eisvwb 
nwHatg in slow procession In obedfence to ^ wmtt ri f iriodtk 
For $00 miles this desert extmids between the AiflvaiUi and 
the Indus, arid, hof, and desokte, yet ssMl to be limeint and 
whoteaome beyond any other part of lodhu There ie lltOe 
vugstadni, and what there is chiefly ooncentiatoi in the neigfa- 
hoitotood pt the cities of the desert, Jiisalmer and Bikaner, 

On^ h kfaigto river food of any hopottanco is to be found 
in Wattmi lUiJpotiaa, that of the LOnl, which carries the 
djihoie of the noitheta slopes of the AitvalUs into the 
nearest comer of the Raan of CMn On the ooitbem edpt 
of the dosen, the arid ehefotitor of the plelne mwfsa into 
the prevaihng itoftM of eondKiovnnd waatoa whkk M 
chsncteristlc of so emeb of lfo*,,Sto^b« ihi eeaib^ 

ypUL 0 
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west It ia continued by the Thar and Pflrkar sanda of Sind. 
This vast open space of desiccated plain un the north- 
west of the Indian Peninsula terminates in the broad 
depresuon of the Ronn of Catchy flanked to the south 
by the hills of tiujarat, which form the natural extension of 
the Ararallis. Thus a wide region of depression is open 
to the vapour-bearing winds of the south-west monsoon, 
which sail through it and over it, unhindered by nioun 
tains, until they reach the Punjab. 'Fhe Aravallis may 
be said to divide the monsoon-washed area of the Pen- 
insula southward from the dry r^ons of the Balurh 
frontier. So constant and unceasing is the steady sun' 
glare of the desert that a tradition (supported by a certain 
amount of evidence) relates that in days long uiterimr to 
the date of our introduction of the heliograph, buar pikes 
of wheat and grain in the Punjab were signalled by meunt 
of reflecting mirrors across KAjputilna to Sind and Hombay 
all the year round. 

That part of RAjpulfina whirh lies south of the Afttvallis 
differs essentially from the Kajputana of the mirth. Here 
we drop once again into the basin of the (range.>«, for the 
Chambal river, with its fianfls afliuent, drains noithward 
to the Jumna. It is in this part of KajputAna that the 
great lUjput dtiei of the past are Unked together' 
Jaipur, Ajmer, Udaipur, and Jodhpur; and It is bm that 
the ancient RAjput dynasties rote to a positioii of pm* 
eminence among the dynasties of the continent. Tba sand* 
drifted landscapes of the northern reigions of Kjypotlna 
are not wholly wanting to tho south of the Aidvallis. Around 
Jaipur (itself set amid briglit cultivaliun, and a centre 
of Indian art culture) broad sandy wastes retch to the fticit 
of the rugged barren hills; they encompass tho flunous 
salt lake of laAmbhar, white-edged with salt oilloreiiceM 
and rose-tinted with pink irystals, wlieru lohg 
lines of pink and white flamingoes moke moving peiienw 
on , tha sky as they circle in ordered ronifianiim. The 
ateosphers of Southern lU^puMna is still the mrert pure 
air of a dry desert; and the climate, with somewhat sharp 
extromei of tempanluie, Is that which might wuU bfead 
a race of men such as the baroea of their cplre and dm 
Rajputs of Indiaii history. Wiod*blowa sand always Jen 
conapkniooi on tha> aotths^i alupei of tho lot^ 
lines of rocky ridge tdOoh, sonth of the AandUe fbr many 
a league, indicate the amdent eBdetenoe of a yai wider 
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mountain system. Yet farther south and cast, the desert 
aspects of iRfljputiliia arc gradually lost, meigcd in the 
comparatively fertile forest-clad highlands of peninsular India 
Sut It IS the ArSvaJlis that mark the line of division. Beyond 
them to the north-west he the Indus and tflc tertiary flats 
which the Indus divides. South of them are ondent red- 
sandstone strata of the continent, and a region of broad open 
valleys and gentle slop cs, with riven flowing in permanent 
channels, magnificent fcirests, a comiaratively even rainikll, 
and temperate climate. 

From the valley of the (langet towards the south, India <rhe 
slopes gently upwards to a centml transverse water-partings Vlndhya 
which crosses the continent from went to east about tlicpaXg. 
parallel of 33° N. lat., curving slightly where it follows the 
crest of the Vindhya hills, overlooking the deep narrow trough 
of the Narbadft river on the west, and breaking into irregularity 
where it parts the (langes offloeati from thoae of the Mahftnadf 
on tliB east. The Vindbyas are the r^rd or eacaipmeat 
of the long gently thelving slopes of Central Indian tenteocy. 

Thera U no at^ fill, no well*mariced spun or ateepndded 
valleys, to the north of them. Southward, however, they slope 
abruj^y from the crait to the Narbada bed, shaping like a 
moimtaln will buttressed by short forest clad spurs, and jire- 
senting all the cbaractcnstics of a mountain range as seen 
from the river. 

The general ho of the Vindhyan strata is so nearly horuental rsatial 
that duoughout Conttal India there is one prevailing ^pe of 
scenery. The sharp narrow-barked ridges of (be Ri^Jpufilaa 
border, following the strike of the Arlvallis, give pJaee to 
broader flitter elevation^ where the rod-euidstone sWMft 
(fotmed, It may be, from the debris of the AiMlI 10091^ 
spread Into nearly horisontal layers, with a fmttki tSt sotMib* 
wards tewirds the Vindhyan water-pautiag; Hem am atmijght 
Unmofflat^opped hlUi fUKi Isolated ^mellaal ibldSk 
set layfitii (lootlly known as Ale), and the rivers ooeuion- 
ally nttk deep, with a network of intricate lavinei interlacing 
theft hosdeflb Such weUimarkid hills as that which is mw- 
moane^ 1 by the mek fbttresi of ChmUor ore rare, but they 
occur wftb tsm lo o eitf uated Umem fritber south, and with e 
general teedenny to scateir Into laoloted groups, leaving wide 
spaces of fttt {fleln betweea Fowet amae ut netrided hi 

thu pari of the FeeiM% «tid theft bo^ 

deflnedl Them It wm of (he InMUBineble jumih ef ,m 

Central Frovtiieef Mm' Hhe eUM ^ ^ 
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the most part delightfiil in tvmter and tolerable in summer. 
The elevation of the plains rises to about 3,000 feet above 
Bea4evel, and the scenery amid the broken highlands is often 
magnificent. 

Tbs Eastward of^e Central Indian States, but north of the 

water-parting and still within the basin of the (iaiiges, 
the characberiatics of the country change continually. The 
water-parting between the Naibadtl and the flanges lies closu 
to the Narbadtl nver, restneting the valley to a narrow trough 
from its source at Amarkantak. From the Amarkantak massif 
the Son river takes its rise and runs north-east to the Ganges, 
and here too the upper affluents of the Mahltnadl emeigu out- 
ward and strike south-east for the Bay of Bengal. Between 
the two lies a broad tract of country, closely intersected with 
forest-covered hills on the west, but sinking into motet alluvial 
flats on the cast (where it approaches the Gangetic delta), which 
is drained by several minor rivers, carrying their waters to the 
Bay of Bengal between the llooghly channel of the Ganges 
and the MahAnadf. 

The hilly district which culminates on the Cttslem edge of the 
Jubbulpore province (where the shrine at Amarkantak overlooks 
the sources of three great nvers) includes many retnarkabk' 
topographical features. With a general tendency in the prin- 
dpil ranges to miintafa a strike transverse to the meii^, 
they nevertheless present a most; irregular stmcttsal ooolbrm- 
ation. Their broken outlines, piled upwards in appiMitt 
confusion— here stretching out into flattish ibreibcovstid up- 
lands, there breaking into rugged spurs dipping steeply doum 
to the river edge— are highly picturesque; and the intervening 
folds of the rolling ruddy plains, dotted with tree clumps and 
spaced Into park like glades, are both typical and dtetinctivt; of 
Central I’rovinccs scenery. 

The Narbada and the Tapti (to the south of the NarhadJt) 
togetlier form a conspirucius exception to the general rule wMdi 
governs the course of the rivers of the Peninsula, inasmuch as 
they flow westward, instead oi eastward, In i omp.nratively (leot» 
and narrow valleys to the Indian Orcon, dividing the aloiiing 
plains of the Vindhyan system from the Iienuii traiM and 
the plateaux of the central area. The two vill^ am 
themselves separated fay the St^mrt hflli, which 
themselves in a wtibdeRsed thiekIy*forest«Iad raountafai ibhl 
from the central mam (cuttninatlng about Atnarkantalt) to 
tlie coast line above the Western Obits. A hraiik In tl^ 
continuity of this picturesque chain near Khandwi adniils 
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of the passage of the railway connecting Jubbulpore with 
Bombay. South of the TSpti nver, throughout the iJeccan 
and Madras, all the rivers of the Peninsula flow across 
the contment from west to east, rising in the slopes of the 
Western Ghfits. • 

Next to the Ganges, the NarbadA ranks as the moat sacred The Varbadl. 
nver in India. Along its banks are erected shrines and 
temples innumerable, and tradition points to an age when 
It should even supersede the Ganges itself in the power of 
Its sanctifying agency. The upper part of its course through 
the Central Provinces is confined within an exceptionally 
narrow and steeply enclosed valley, dcei}*sct lictwecn the 
scarps nf the Vindhyas on the north and the apurs of the fiat- 
pur&s on the south. Here the NarbadA is a magnifleent 
stream of clear rushing water, breaking into cascadeH near its 
source, and leaping into iidls where marble nicks enclose it 
below Jubbulpore; but aAer leaving the Central Provinces 
it widens to a mile or so in breadth, and courses placidly 
through the fertile flats of the Broach District of Bombay. 

Below the city of Broach it foma an astutry thirteen miles 
broad, the apj^ch to the port being entirely dependent on 
tide. The NarbadA U navl^le for country boats for aliout 
sixty miles of its lower course in flood time only ; tlte upper 
reaves of the rivor are unnavigahic and at the same time 
practically useless for irrigation. 

finuth of the Tdpti river coniinences the Deccan, thatAnsthani 
striking physical feature which shapes the whole continent 
of India- the gK«t three-comered upheaval which, aliutp 
ting on the line of the Western Ghflts, slopes with 
comparatively regular and easy grades to the step Ibnnod 
by the Ba^n (ihAts overlooking the Bay of BengsL 
Bringing this central sloping plateau on eitber eldt it a 
nanow strip of coast land, which ootepriees dm lowhmds of 
Bombay on the weet and of Madnui on the east These 
lowlands form the India known to medkeval tiadltioa It 
mi on them that the foreigner, pushing forward hli emts- 
mecqiil Interests, flnt let bis foot; and the India known to 
the West for many oenturies mi hot the narrow margbi ot 
fortifoticrifocy wbl^ lay befotr tlw foet of the mountjdtti knm 
as the Basiem tad Western Ohita 

There Is natmally a oonildeithle dUreience of pl^yidad The 
aspect to be notfoed between the kiw flat lands boiirihijjj** 
the Indian Ocean fa the noifh of the NarbadA and 
of the long strip of Bombay eoest to the sontltL Wf# 
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great prehistoric sea of Northern RSjputSna disappeaied, 
there disappeared with it those climatic influences which 
once streaked RajputSna with glaciers, but in later years 
the evidence of land formation has reasserted itself and is 
even yet In process of evolution. Where the sands of Kajpu- 
tana, shelving gently westward, merge into the flats of thr 
Arabian Sea, we And the indefinite space of land and water 
called the Rann of Dutch, generally defined in our maps as 
a gulf or sea, with the island of Dutch standing in its niid><t 
and the peninsula of KathidwElr separating it from the shallcia 
Gulf of Cambay But the Kann is now chiefly dry land- a salt, 
barren, blinding waste of sand, where only the wild asi ran 
thrive , and there is abundant evidence on all sides that it has 
been but lately developed and may again return to the sea. 
KathidwHr, with rising hills amid wide fertility, is an andent 
land formation, possibly as old as the ArSvallih themselves; 
but north of KilthiHwar, and soutli of it in the Bay of Cambay, 
as well as northward beyond KorQrhi and on the MnkrAn roast, 
the process of silting filue jartly to the Iiifluenn* of tlin south- 
west monsoon (urriMits, and partly to the teirestrinl ai tion of 
rivont) is still proreeding apace, so Hint tlic general iimgresMon 
of land fhrmation am be traced from >(.‘ar to year, 'llie 
ceaselesi action of the lur^ slowly overcoming tlie resistana; 
ofliBred by & Arm ihote line (and aided poaolbly by a alow 
alteration In the level of the land inrfltctt), hot here and tiwrv 
led to sea encroachment. The growth of the land eetwirde li 
neite universal nor unchecked. The western proaumioiy of 
KSthidwBr has yielded somewhat to the ocean, whoee waves 
now beat on the steps of the temple at DwOrlca; and there 
aro traditions of islands farther south fringing the roast In tho 
days when the blow fleet of Nearchus was piloted freun the 
Indus mouth to Berbio, whirli have altogethor djsaptw.Ln«d. 
But much of the land material thus rflacL'i! has lieen given bark 
in the form of silt washed up in the fabt-slialluwii^ InlvM 
and bays, and has contributed to the Inrg»T dfntrilHillon wf 
thofo deltaic areas which now rxicnd ft«r many squint 
milea over spaces which have been sea within histcirir tinin'o. 
South of the Tilpii river along thr length of the ItomlMy 
coast no very recent land growth is visible. The vv{denr.i« 
of i^esent conflgumdon, conflrmcd by tradition, fiolnti tu an 
ancient submugonce of a vast exteni^n of thr contlneiit on 
the west. 

Wwtern of tbo Western (ihdts probably laprftMmi Iht 

Obsti. primnevnl wate^dlv{de of tho bygone Peninsula Oi ft NfiNMiits 
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that of to-day, but the upheaval to present altitudes must be 
comparatively recent, inasmuch as the steep-sided valleys of 
the rivers draining westward, and their tendency to deepen and 
reach back eastward at their sources, seem to testify to a yet 
unadjusted gradient. With a general elevEtiqp of 3,000 feet, 
the rugged outlines of the Western (rhflts are shaped into 
steep-sided clifls and square-crested fiat-topped peaks, which 
present a remarkable appearance. The weathering action of 
ages has shaped the trap formation into natural dtadels and 
fortresses which dominate the crest of the hilla, and were found 
most useful as military positions In the wild days of MarflthA 
supremacy. South of Romtiay die seaward (arc of the hills 
is clothed with dense forest, and |«ascs inland from the 
coast are few. Rut in the north the interior plateau h 
approached by several roads, famous in history, from the 
level roast strip on the western side. Of these the Ilorghflt 
is the best known, for where die railway now curls and 
twists around the spurs of a tremendous ravine to a height of 
s,os7 feet almve the sea was once the nilltafy road whi^ has 
ever been regarded as thn key to dm Deccan. It epened the 
way from the rising port of Rombay to the phunt of India. 

The Tbalgblt (itpis feet) to the north-east of Bombay is 
anoibor historic pass which likcwiM* now carries a railway ; and 
a third (almost et|ually rolebnitcd) cimnucts llcigaum with 
the little port of Vengurla. The prodpltous squsre^t |H»ki, 
which give such a flintastlc appearance to the scenery of 
the Western (Ibflts, are to be found wherever horisontal 
strata of varying degrees of resistance are eubtiect to sub- 
seritl denudation. They repeat themselves in the Droofi 
of Deccan scenery. 

The Maward face of the Western ClhAts is stee|% a vari* ^ Km 
table ‘landing stair* (xM) from the sea, and the totwaetteg iSJSi . 
valtsys are filled with luxuriant vegetatioiv noutisbed by 
the leadxmie mista and vapourt whl^ oondsnae upon the 
crest of the hlUs and stream down the steepelded gullies 
In endlese proe e s a l op during the monsoon sesson. The 
ttmern space of lowlmd boed o rfay the sea betow (from 
twenty to fi^ rnUei wide) is mocb btoken by qwsa thioi^ 
out the noedwrn psorinoa of the KUmkam and in Koctli 
Kanara the hWs approach tha saa vmy doeelyt but Antfrar 
so the soatb .they leoedi^ Mng the ihrtOe plains of fiomh 
Kanam and Hilahiir aanparndnly opatu 1 a dm, PlftrifS 
of Malabar (ba Wasssm (IMai mmigo Imoi ,tbt, i i f iis fcr 
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uplands of the NtIgiriB, rising in altitude to 7,000 and 
8,000 feet er& they drop suddenly to a remarkable gap 
(the Pfilghat Gap), through which the railway is now carried 
eastward from the coast port of Beypore. 

The low-lyin^plaina bordenng the sea throughiml the whole 
length of 'Westan India, from the Kathiawar promontory to 
Cape Comonn, represented in mediaeval ages most of the 
wealth and strength of India, and arc still noted for their great 
fertility. Ancient ports and factoncs (Arab, Portuguese, and 
Dutch) are to be found scattered along the coast line, and 
amid the palm groves of Malabar are many relics of the 
days when the commerce of the East centred on this coast. 
The long, firm, curved outhne oi the western 8ea*board south 
of Bombay is lost in Malabar. Here inlets and backwalcn 
break across the dividing hne of sea and shores rendering 
the coast sceneiy impressively beaudful. Cascades plonge 
down the steep-sided cliiTa into depths spanned by rainbows \ 
and the deep stillnesb of primaeval forest encloses the dear 
reaches of the sea. 

Tha The physical aspccLs of the Nilgiris and Anaitnalaii irepcated 

jQ highlands of Ceylon) are remarkalile for a rertain round* 
ness of outline and softened harmony of colouring which is 
wanting amid the stemm: grandeur of the Himillayan memn 
tains, or in the sharp exaggeration of steep^idcid, 8C{UftFt>> 
created peak and undulating forest which diitlngaidMt thf 
West. With a warm climate and a plenriful rainfall (80 to too 
inches) the abundance of natural flower growth tlUod to an 
indigenous sub-tropical vegetation is the glory of the Blue 
Hills (Nilgiris) of the south. It is a chatactoriitic which 
stiff rows of Imported Australian trees (eucalyptus, wattUi, 
and the like) have hardly yet displaced. The iiwelling grass 
downs of the plateau are parted by clear btreams running in 
shallow channels, or by spares of marshland and bog, bocderitig 
patches of indigenous forest, or sAo/as, which adjust thtm* 
selves to the rounded contours of the hills. 1*^001 Urn 
western peaks of the Nilgiris the lowland sea of tumbled 
Wyniiad hills may be seen streLcliing towards tlu* blue waters 
of the Indian Ocean. 

The Nllgiri group forms the orograpbictl apex of the 
Deccan hlg^nds, which occupy a cantral triangular spaoa 
of the Peninsula, bordered by the llomhay and Matai 
lowlands on ibo weiL and east resiiectively. Hcmthmiirl ftvNtt 
the Nilgiris, but sopsnted from them by tbo w^-Mliid 
PBlghdt Cfop, the line of the Western Oltlts Is 
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through the Anaimalai group b> definite ranges to the 
southern point of the Peninsula ; while detached nuuises of hills 
(the J’alniB and the Salem hills), branching off to the north-east 
towards Madras, preserve the structutal outlines of the continent 
south of the Deccan. • 

Between these southern hills and the eastern coast an The Coro- 
expanse (100 miles in width) of lowland forms the nchest 
section of the Madras Presidency, 'fhe heavy SW. mon* 
soon rainfall of the Western Chats is unknown m the ptains 
of Eastern Madras, but compentation is found in the NE. 
monsoon which usually succeeds the currents of the 
former. About 40 to 50 inches of rainfiill form the average; 
and iL is sufficient (with the addition of highly developed 
systems of irrigation) to ensure an almost inexhaustible fertility 
to the productive soil of these heat-laden distriris. The low- 
lands of Madras are lands of palmis and of rice cultivatirm ; of 
architectural development; of magnificent temples anddeoom- 
tive monuments of the Hindu faith ; of busy centres of native 
culture and industry, where alone throitgfiout the length tad 
breadth of the continent evidences of a renlly Indigenous ttt 
may be (bund. 

Korthwiifd fiom Madras, curving slightly to follDw the coast Tha 
line^ stretches a scries of hills funning the lastem flank of 
the Deccan plateau, which ore known os thr Kostem (ihfits. 

They possosi little of the mignlflcvnixi gained by the regular 
structure but Irregular raitlinei of the Clhflu of the west. 

They are scattered, broken, and of much inferior altitude j but 
there ia geological evidence that they are but the denuded 
and depreseed relict of 1 Ihr higher and more dittingutsbed 
mountain eerles, which may have been oontempvjcary with 
the Artvallia. 'fhey are cmiainly very ancient. Th^ may 
be ttaoed nonhward at vatyiim dlitenoei ftom tlm cout 
(avenging about 50 milei fitm eieet to aboce Umv but 
oocubnally throwing off eptiie which break the ooaat Into 
headlandi) till they join with the transveno water-divide 
whicdi parta the rlvoii of the Daocan ftom thu NarUadd 
and MahinadI harint. The pbysloal oharacterfstici of all 
that itrfp of tcsrltoiy wfaldh indudee the maritime dhtriote 
of Madm vary but little ba tw e en the Mabanadi basin and 
Cape Comoria* Bvatywhere there is the same bttinid and 
enervating atmeaphece^ but fidntly relieved by the ftrehnatf 
of the eeai tba amse mwow atrip of sandy flenwhovif Mk 
ingiqito a wide lilt* cri green rieectnirieedpakag^^ 
the'iMBe 'biei(|gnitnd ef fbMSNslad hBii^ nont rt* M *il LT g htte 
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the miBty distance, now breaking the dead monotony of 
the suir-bound coast with bold bleak headlands At intervals 
there occur broken edges in this ancient coast-line, whore 
large lagoons or lakes range themselves in a formation not 
unlike that of j;he backwaters of Malabar. 'Whenever the 
delta of a great nver occurs, there reaches out seaward a 
wide expanse of banks and shallows which render a close 
approach to the coast ports impossible to ships of any sue. 
When no such sill-formations exist, the open roadstead 
usually affords fair and close anchorage (as at Madras and 
Vizagapatara), but on the whole the cast coast of India is 
singularly dofiaent in natural harbours. From tlie deck of 
a coasting steamer at anchor off Mosulipatam a far-away line 
of nodding palms is frequently all that may be seen to indi- 
cate the existence of land. 

On the west of India the long lino of maritime tcrrltoiy 
stretching between the Ohilts and the sea is unbroken by thin 
passage of any considerable river south of the Tdpti. But 
on the eastern roast we Imve in succ essioii all the rivers of 
Central and Southern India, which, rising almost withm 
sight of the western roa^t, lircak througli the line of 
Eastern GhBts and form wide fertile deltas, which arv thi> 
granaries of the Peninsula, 'flte deltas of the (loduvan, 
the Kiitna, and the Cauvery together form the most rr- 
markable feature In the economic geography of tlodiM} 
and to the north of them the MahAnadl intceveoce whb' 
another system of deltaic irrigation which odds to the tm^th 
of Lower Bengal. 

The term Deccan (Dokshm, the * right hand’ or * south') 
in its political application comprises the highlands Ailing 
the triangular space south of the central transverse wateriUiod, 
and within the crest-lmr of the Eastern and We»lem (UiAts 
which buttress it on cither side. Shelving gradually from 
west to cast, it is generally an area of npcm valleys and biotd 
plains, broken by the fantastic outlines of the Western Cttulta 
and their outliers; extensively cultivated within the Htatos 
of Hyderabad and Mysore but covered with primaeval ftirests 
to the east of the Godflvari, where It itreUhui in gentle gradca 
to the crests of the Eastern Ghats, 

The two great river basina of the Godavari and tlie Kistna 
nearly divide the Deccan highlands between them Tlio 
Cauvciy is a third river of the Deccan which has iu MMOtm 
in the Western Gliati to the nortli west of Mysoett ciueo 
to those of the Tungobhodra, the diiof MUthero ofltuont id 
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the Kistna. The basin of the Penner aho (a comparatively 
small nver which reaches the Bay of Bengal near Ndlore) 
includes a part of the Deccan highlands. The small streams 
and rivulets which, emerging from the embrace of the eastern 
slopes of the Ghats, unite to form these riven as they gradually 
pursue an uneventful course through the shelving flats of 
the Deccan, pass through districts which arc almost mono* 
tonously similar in their physical characteristics. The magni- 
ficent peaks and precipices and broken outlines of the western 
mountains merge gently into wide rust coloured plains, streaked 
and dotted with outlying hills of bold configuration, which 
still preserve a ]jhy*iical likeness and relation to each other. 

'fhe intervening simccs are tiare in itatrhes, or covered with 
on intermittent growth of somewhat stunted forest, save where 
the black soil (locally known as 'cotton* soil) prevails near 
the nvera, until gradually the river-flow becomes more abun- 
dant, and irrigation adds fertility and sgricultural fnahnem 
to the landscape. Iliere is no soil in India more {aroduedve 
than tlic black cotton soil of Its centnl highlands. In the 
gnelsitc regions of the Deccan, the plains are firequently statrad 
and dotted by granite tors and boi^ sometimes of Immense 
site^ which introiluce a local chameter to the aspect of the 
country that Is entirety typical of India, 'fhe rcK'k of 
Trlchlnopoly ; the great carved hull of the Ghamundi hill in 
Mysore; the Madan Mahal in Jubbulporc, where a palace 
surmounts a rounded nuiss of granite, are oil fiimous and are 
all typical. 

As the great rivers, gathering force, flow eastward and Mmth- Imltan 
ward, the arid wind-swept plains give place to a more gtmml 
growth of jungle^ and immediatdy approaching the Eastern 
Ohits the forest thlckena greatly. 

Indhua forest, wblch is pefhiiw the most genefiUy pravalant 
of aD tit phyiM aspects, vorks very much in dtiKn^ parts 
of the continent. In the north and north-oast of India the 
Tital foieit bekm ths HiroiUayas laigefy coiitisu of huge trees 
set In a thick mass of Miwist hnpsnetiabki regetatiun, with 
a tank growth of graasoi and reeds Inten^peried. The 
MS. ite otim of gigantic iks^ and tufted bamboos lnt«^ 
laee beneath their iridespeaad arms, codurtng daylight to 
twtUght, and knvtiig txit the narrow patba and tte^ of 
wild animals Mien to living Bwivement In thafr mldit. Vital 
sUiphants and onEdoei hi^ not taed a way, it k IlmqiMBity 
impossta to itwwyp tai ihrw 

3em« of die taHi of the west coast elMf ;tfvnl 
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those of the Tami. They include an infinite vanoty of small 
shrubs, parasitic plants, and tangled creepers ; but the forests 
of the central highlands on the contrary arc mostly full of air 
and light, which percolate freely amid a stunted growth of aca- 
cias, fd/ S^rea^bustd^^ teak {Teeima granlis\ tamarind, and 
bamboo. The ragged (a form of teak) scatters dead leaves 

among the yellowing grass stalks of winter, and thorny shrubs put 
out new buds and a fresh greenery at the same time. As the hot 
weather wears on, Central Indian jungle becomes filled with 
word patches of colour The straight stiff-limbed colton-tree 
IS decorated with scarlet blossoms, without the relief of leaves, 
and the glossy-leaved dhak {Buita /ronddsa) hangs out bunchi'S 
of vermilion. The glaring sunshine is but faintly modified 
by any foliage save that of the banyan and the pfpal {Hrtis 
tndica and E rehposa), beneath which the dried and scanty 
grass fills the air with dust and fluffy seed. Hamboos and 
cane brake are common in damp spots near the foot 
of the hills, on and about which the best timiior [Uak and 
sal) 18 invariably found. Forest reserves have done much to 
improve the forest growth; and already the wild animals of 
the trackless jungles have made these reserves {iccutlarly their 
home, 

The Godavari river rises in the NOiik hills of Ilomlmy and 
follows a generally south-easterly course through the Hy 
dcrObad State to the Presidency of Madras. Its total length 
is about 900 miles, and there is no river In India wfakb can 
boast of more varied scenery. Its upper reaches are compani* 
lively shallow, flowing in a wide channel with a gentle grade ; 
and its chief tributaries, the Wardhil, the rengangfl, and the 
Waingangfl, share similar characteristics. Where it pofts 
Hyderabad from llrltish territory It receives the waters of die 
Indravati and the Salinri, and develops into a wide and Int- 
purtant river witli a broad channel and many iidets. Coontless 
smaller streams join it from the Ilyderflbild tide, and In moat 
of them gold-washing is an intermittent, but not a luendiyii^ 
industry. Of the minor rivers of India none ih mora intend- 
ing than the Indrdvati, which traverses the most untrodden 
regions of the I^eninsula. Here, in the deepest recesses of 
the wild ibrosti which cover the Mardian hills, Is the hamt 
of the Qond moei— one of the aboriginal Dmridian pecqpitl 
whose origin is indistinct ; a people who still erect rude mme 
monumenti snd use stone implements, unwitting of the 
procession of the centuries and the advance of Mimtina 
to their borders. In the scalu of dvilised peopli* they 



I] 


PIIYSrCAL ASPECl'S 


45 


are even lower than the Bhrl<( of the Narbadil basin, 'fhe 
whole course of the Indiflvati and the lower reaches of 
the GodSvan below the junction of the two rivent are 
splendidly picturcsciue. The channel of the Clodilvari con- 
tracts, and the hills close in till the nver •breaks through 
a magnificent gorge, only aeo yards wide, before spreading 
outwards into the plains some sixty miles from the 
sea. The entire delta of the (lodflvan has tieen turned 
into a magnificent field for perennial cro[JS by irrigation. 

An ‘anicut,* two and a half miles long and substantially 
built of stone embedded in cemt^nt, has been carried acroai 
the river where it enters the plains, and from the head of 
water thus obtained three mam canals carry j,ooo cubic feet 
of water per second (risit^ to i8,ooe in time of fl(Kid) to 
fertilize 780,000 acres of productive soil wtwies arc 

among the most remunerative irr^fttion systems in India. All 
attempts, however, to render the fkidAvari navigable to the 
Central Provinces have proved (hiitlesa. 

The Kistnt, rising near the Mahdbleshwar sanitarium of Tbs 
Bombay (about forty mJkss fkom the western cowtX ptsies 
through India southward and eastward, waterlog districts which 
are in most particulaii similar to those of the upper Godavari 
basin. The river, like its two great tributaries— the Hhlma 
iirom the north and the Tungabhadnt from the south flows 
rapidly over a rocky bottom, and is of little value for 
irrigation till It breaks through the Ka^tem Ghflts and 
spreads over the Madias-ward lowlands. Two main Irrigation 
canals are carriud finrn the 'anicut* which arrests its flow 
at Boswlda, where It leaves the hills, and between them 
th^ Inigate an area of ssd,ooo across Introducing another 
wide space of deltaic cultivation Into the meiitiaM districts 
of Madras. 

A third such space is filmed by the dsla of the Ckttveiyi m 
which constltates the greater part of the fitrtlle District 
Tatdoxe ('the garden of South Indla^* Here them Is sn 
ancM * anteut,* or dam, of unbcim stones i,oBe fiset in length, 
beeldee a modem ^anicut* a, ago feet in length, across the 
CblMOon bnuuh of the rhwv The Caovery (which is known 
to dm Blndos at the Dakihtai Oangft, or Oanget of the south, 
and is trtdhloBally mid to be derivi^ from the imnc source 
ai the Gaivet) rises In Cooig^ and becomes the tkm of 
Myioni. imumeromine Si tewtmtithe bedoftto 
mcky,and dmbitilm imMM «>fendwSchiigiki^eiii^ 
rion. hn .CM Mysoiw Stale St It SmtM by e of 
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rich cultivation, no less than twelve irrigation dams having 
been constructed to intercept its flow. Within the limit of 
this State it encloses the two sacred islands of Senngapatam 
and Sivasamudram Around the latter are the celebrated 
falls, the nver branching into two channels, each of which 
descends about 300 feet in a senes of cascades and rapids. 
The scenery of this part of the river course is unnvallcd 
for romantic beauty 

Three minor rivers — ^tbe Fenner (the river of Kcllore), the 
Polar (south of Madras), and the Vaigai (the nver of Madura) 
all contribute to the dluvial wealth of the maritime districts 
of Madras, The chief physical characteristic of all Eastern 
India is its deltaic wealth and agricultural abundance. Here 
swarms an indolent nce-eating population, which contributes 
as little to the strength of the Empire as the eastern 
distnets of Bengal A moist, humid atmoipberei easy 
abundance of food, and a generally enervating climate, all 
tell against physical development; although there are yet 
communities in Madras which can boast of a martial 
population with traditions of the Carnatic and Marftihfl wars 
still stirring their veins. 

Iha In the extreme south of India the Diitriebi of Tinnevclly 

And Madura, shut off from the wsstem maritime State ix, 
Travancore 1 ^ the granite ranges of the Southern ChAts, present 
a distinct feature in Indian physiography. They consist moit^ 
of open treeless plains sloping gently aaitwards to the sie, 
long spurs and outliers reaching north>eastwardt about tiw 
sources of the Voigai, but southwards, where the mountains 
rise to 4,000 feet m height, iliey throw olT no spun whatever. 
Isolated hills and mosses of rock are scattered about the broad 
red plains, with a little cultivation near the river banks, (rrovea 
of palmyra and coco-nut flourish near the coast and along the 
river banks, but the general appearance of Uie country it one 
of dry, red dcsolaiirui. 'I'he renut line is broken by shosis, and 
rocks, and reefs, with many evidences of the recent suhmetgenee 
which hu separated Ceylon from the mainland. It is a curioaa 
feature in Indian physiography that so great a diflemice fchould 
muk the aspect of this part of India (the early centre of 
Dravidian occupation and development) and Cuylon, which ts 
so near iL 

Travan- Travancore, on the other hand, is one of the iDost pic tm ea qn e 

oora, portions of Southern India. The tJhlts, covend with 

nilicent primaeval foresli throw out spun to the w mb mt ouaut 
The whole country li undulating, and the namnr eti^ 
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lowland facing the ocean is one tinhrolccn mass of coco-nut 
and areca palms. The coast is patched with lagoons and 
backwaters, the latter forming a line of inland water com- 
munication for nearly the whole length of the State. The 
abundant rainfall is answerable for effects *t>f climate and 
scenery which (unlike Tinnevdly and Madura) find their 
pamllel in the southern island. 


Separated from India politically as a Crown colony, Ceylon, Cajlon. 
the * utmost Indian isle,* cannot lie dissociated from the 
Peninsula, with which it is an nearly connected by Adam's 
Bridge and the island of Kflmcswaram. 'lire rocks and 
shoals which beset the narrow sea between the Indian 
coast and ('eylnn are passable by two narrow passages ; one, 
known as the Manaar, is only navigable by small boats ; the 
other, the I’flmban, admits of vessels drawing to fceL C^km 
appears to have been for ages slowly rising ftom the sea, the 
extension of the northern flats about Jaflha being quite recint 
^probably formed [lartly by accumulation of detritue washed 
down by strong southern currents fiom the Coromandel coast 
and pM on to the coral roeifs around Point Podm. From the 
central mountain sone outwards there extends a broad fringe 
of plain, which varies in width from to 8o miles m the 
southern ports of the island, but occupies very nearly half of 
its area in the north. The mountains group themielves into 
fkntastic peaks and prominences about the centte of the Island ; 
but, Irregulsr as is their apparent oonffguration, there is a 
dlt^ci tendency to a nocth-^ to south-west ttrilro about the 
main ridges of thorn. The highest peak, I^idurutalaiti, dmni- 
natee the mast ftom an atdtude of 8,300 feat ; but thoahAi|i|y 
deflned Adam’s Peak, overlooklog the Mcrod fbotptints of Mhn, 
of Buddha, or of St. Thomas (acoording to the Mli of tlm 
devout pilgrim to the shrine), is better known. Detached 
hllli are lara^ the moet flunoue being Mahftitale nemr the 
anotent BiuMtlst of Ajiuradhaptmt; and S(guri, which 
is mr limUer to those detached and ateeply icar]^ leolated 
hills of the Deoqmi which have no frequently been oon* 
imd true Mmlthl etrongholda Rscept for the dearinge of 
phuitatien and agriculttm the whole island (s Jungle^oviMl 
The northern half of ft la a VMt espaiuPi of primaeval fonat, 
tMUMMd hr thegavat Iri^ iMd of the Bo^ 
to the pofta of the «Mtain ooaat: Foiaiii have ttaii 1% 
iiiouBdr tnd ow tlm afte of tlw gmat BeddM 
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are aa yeb but pAitially explored. Ancient images of Buddha 
Bit in eternal contemplation of the recurrent processes of decay 
and regeneration in the shadowy depths of the ever-thickeiung 
jun^B. Twenty feet below the present level of the land auriace 
are found architectural evidences of a faith which founded them 
less than a,ooD years ago. 

The coast-lme of Ceylon is singularly beautiful. Fringed 
with palm trees down to the very water’s edgi*i the long line 
of yellow foreshore is broken at frequent intervals by the 
picturesque villages of a frsbiDg population, which seems to 
swarm in every sheltered bay and backwater. On the east 
and south the coast is low, and the surf beats with long 
monotonous cadence on the sands. On the east lomo of 
the luxuriance of vegetation is wanting, but the coast breaks 
into bold headlands, cliffs, and precipices, and deep sounding* 
are found close to the shore The harbour of rrincomale® 
(famous in the history of our naval ronflii ts with the French 
in eastern seas) is celebrated as one of the most beautiful in 
the world, nmking with Sydney or Rio Janeiro The well- 
known ports of the west toast, tliosc of ('oloiiibo and l*oint 
do Gallc, are picturesque, i»y reason both of natural situation 
and artificial develoiiment. Thu quaint old Duuh towns 
which overlook them, full of life and colour, seem specially 
adapted to match the natural environment of deep green 
vegetation flanking imooih^preading graw flats, itowlared 
by the ruddy roads or brightened by sparkling lakalets. 
No measured language can expreu thu boautiea of O7I0Q 
scenery. Ifrom Colombo to Kandy, where a lake let In the 
hills reflects the visions of palms and temples, and the many- 
coloured array of native buildings below the long alopcf of 
the shadowing mountains ; and from Kandy to Nuwara Klia, 
where the softer and gentler beauty of the Nllgirii is repeated 
in rounded slopes and lakes and patches of Indigimoits MnAts 
amid the mountains, there are endless vistas of trannocmdant 
beauty. The rivers of Ceylon (of which the chief h tbn 
Mahaveli Ciangfl), while yet colleeiing their mounliln 
affluents, rush downwards through glens and mvineiH and 
fall in cascades to shaded forest depths, circling and winding 
under the curved arms of magnificent bamljoos, breaking 
into cataiacu and rapids, and finally sliding in broad tovd 
reaches aerois the flats and sands of th« maritinm lowlands. 
I'lie roads of Ceylon pan through long avenues of 
festooned palm trues, backed (but for the narrow tMuw of 
cultivation) with black depUis of primaeval Jungle. W# 
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full of lifu and colour, derived from thu flights of myriad 
butterflies which fill the au: with gaudy glitter, and the gaily- 
dressed Tamil people who gather m bunches on the banks 
of the great four-sided Buddhist tanks absorbed in eternal 
gossip. The clear spaces of Ceylon are to be found in the 
plantations of cocoa, coflec or tea, or in the midst of the 
nee-fields. Cocoa cultivation fiivours a growth of shade trees, 
and a cocoa estate therefore presents a natural charm some- 
times wanting in the bti/T lines of tea cultivation, which cover 
the undulating hills up to an altitude of about 6,000 feet as 
with a dark-green vustment. Since the failure of i-oflfee, tea 
plantations have become the prominent feature in Singhalese 
mountain landscape. 

T. H. HDU)ICH. 
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CHAPTER II 

GEOLOGY 
/, TntrcductUin 

I'Bnmnilar To those who support as well as to those who deny the 
niiri exin- doctnne of the permatiencc of oceanic l>asins and continental 
£Su!” plateau!^ India, the land of paradoxes, provides striking illusirt- 
tions of these diametrically opposed opinions, u circunintanrc 
which suggests that the real truth lies somewhere between the 
extreme positions taken up by two clashes of equally sinrcre 
naturalists. Those who think that ihc main omgrapliirol 
features originally developed on the solidified crust have 
never been seriously modified recognire in tlie main l*en 
insula an example of solid land which has neither been 
folded nor disturbed since the earliest geological times. Those 
who hesitate to recognfxe any limits to tlie mobility of the 
earth’s crust quote the Himilayas as an example of an aroa in 
which marine deposits containing Nummulitea, and therefore 
no older than the Ijondon Day, have been raised to an dm* 
tion of 30,000 feet within the Tertiary period. 

Within the limits of the Indian Kmpire we have, tbanfiNe, 
twn utterly dissimilar areas, unlike in geological hlstoiy and 
equally unlike In the physical features which are the direct 
outcome of the geological past. In the Pem'nwla we liave 
one of the few nioshes of land wliich liave withstood all ten* 
dencibs to carth*folding for as long as the ijalaeontolngksd 
record stretches hack. In the IlimJUayan region, on the 
other hand, the folding of the crust has imduced, during 
the latest geological epoch, the grandest of our monntahi 
ranges. 

Tbsstnblo Except in marginal strips which show temporary and local 
renlnsula. trespasses of the sea on the coast, not a single marine foasU is 
found throughout the whole extent of peninsular India. The 
orographical features of this area are the outcome of the 
dilTcrcntial erosion of an old land surface^ wheiu tho thtUoir 
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open valleys with rivers near their base4evel of erosion, and 
the gently undulating plains are due to the toning down of the 
rocks by long exposure to the weather. 

A very different state of thin||^ is disclosed In the land lying The folded 
to the west, north, and east of the great Indo^vangetic alluvial 
belt ; in Sind, BaluchistSn, the Himalayan belt, Aasam, and 
Burma we have abundant evidence of repeated immersions 
beneath the ocean In this area the directions of the mountain 
chains arc determined by rmnparatively young rock-folds, while 
the region having been but lately elevated, its rivers are swift 
and torrential, cutting down their beds so rapidly that the 
valley sides arc steep, with loosened material, always ready to 
slide off in destructive landslips. 

In attemfiting to express these two dihtinct genlogical stories Cofrd*> 
in European terminology we find that our himplest and most 
cosily translated characters are preserved in the marine fosiiili* »tftu with 
feroua strata, while it is practically imposiible to 
directly the land and fresh water formations which are m> laxgely ^t?***” 
developed on the Peninsula with their equivalent stagee io the 
European itandard scale. 

The reason^ for this contrast are simple. Conditions of life VaiUWe 
are much more uniform, and facflities for migratiun 
more perfect, in the ocean than on land. Dn land areas there la Uilwrd 
ji a greater variety of physical features, and a greater diversity, 
therefore, of climate and other conditions which affect the 
distribution of living beings, (toniietiucntly, when such areas 
are cut off from one another by imiJaMulde physical IxurrJeri, 
the intermingling of planu and animals is prevented, and 
evolution proceeds at independent rates in the seiiarated areas, 
attaining corresponding stages at quite dilTeient times* As on 
example of the errors which would arise If we oompaied the 
^h^ter and land foMlla of widtdy separate areas with one 
another, wc have, in the existing indifenoni mammalian fituna 
of the isolated Australian continent^ a stage of evolution 
about equivalent to tbit which duuracterixod Europe in Jurassic 
times. This want of corrospondence during the same period 
of living forms in widely'M|Muated land areas is one of great 
importance to the Indiw geulqglit, who hoi had the point 
most strfleingty brought home to him In his attempt to detei^ 
mine the age of the great ootWbeariiqt system in India. The 
luxuriant growths of ferA% horiitaU% cytatdi, and ocmlfiBra 
^hich flottiMwd In the great rfii«M«lle^ of the old CkniMMa 
condnent did not make their i^pearanoe in Ettrofie mutt wan 
on b) 1^ Mesosole dra, yet, horn other evidenciB^ W9 iuiow 
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that the lowest coal measures in India were liein^ fomied 
during Upper Palaeozoic times. 

CmnpHia- On the other hand, among marine fossils, especially such 
fttttlty'of migrating forms as cephalopnds, we have m general 
life In the a tendency to wiQc geographical distribution with a very limited 
ocean. verhcsl range. The recognition, therefore, of the species of 
marine fossils m Indian formations permits a more precise 
correlation of Indian strata with those of Kurnpe than is 
possible in tho cose of the freih- water strata. The marine 
formations enable us to fix the chief landmarks m Indian 
geological history, and, having established these, wo can con- 
sider the associated fresh-water and unfossilifcrous nicks. 

Wont of Before setthng down to the description of the Indian rocks, 
tenip^H-’ ^ atratigiaphical principle of which the reader 

neitv lb should be reminded : it is necessary to explain how it la that, 
lormtiM^ in our attempts to express Indian stratigraphy in Kuropean 
' terminology, we never attain full success. 

In consequence of the way in which mo 41 areas have been 
alternately immersed below the sea to rcc civc de|KUiits of aedi 
ment, and raised to the denuding action of atmospheric ogenta, 
the sedimentary record in any country is niarkul liy inter- 
ruptions at irregular intervals in the scale, llicse intcnruptiona 
or *broa]c 8 ’ are not on the same horlzoni for all {larta of a laiKe 
area, for one part may be below water and receiving aedltmmt 
when another is exposed and being cut Into by the weather. 
Thus the dominant breaks in the Indian atiati^phkal eealt 
can only by an Infinitesimal chance be atrialy contemporaneooa 
with those in Europe. In employing nidi breaks in the 
succession to define the upper and lower limlta of atratigra|dii' 
cal units, wc obtain series of strata which cannot correspond 
precisely to the units in the European scale ; and for theat 
UiB of senes wc are driven, iherefcira, to employ, in die first instance^ 
names which may cover parts of two or more Ruitipcoii 
aaniH. units. In Southern Indi^ for instance, we have a serimt vi 
strata aniwering generally to the Upper Cretaceous of Etnopo \ 
but the four natural lubdivisiuni in India do not correspond 
precisely with the European subdivisions. The lower part 
of ths Utatflr stage of Southern India rorrespunda to the 
Cenomanian of Europe, while its ufipermoat beda ronuin a 
turonian fauna. Tho lower beds of the next succeeding atoga^ 
tho Trlchlnopoly bods, are turonian, while Its higher beds are 
senonian [sue Bibliography, paper No. x *). This cimumatince, 

' Flgvrei In ptrenthsHS ud prfatwl In andiiM ty|w itfrr ta ths iia|W» 
quotad la Uio lUbllQgtftpby st tbs md of thi chiptar. 
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which incruasLs the difficulties dF currelation, is no more than 
one expects from the teaching' of physical geography. The 
changes which occur during the proressus of scdtmentatujn are 
local . one area is receiving the fine deintus carried out hy 
a large river, another is covered with Mnd brought down by a 
swifter stream, while a third is being buried in foramini Feral 
ooze, or supports a corn! reef in the deeper and clearer water 
of the ocean. All have their characteristic forms of life, and 
these differ again, in both lithology and fossiheontents, from 
tliB beds pnidui'ed I'ontemporaneously in lakes and river- 
valleys. The rommencement and end of sediment in one 
area do not cnmcide with those in anothi^r; and, ns a final 
difficulty in the way of prr:cise correlatum ovir large areas, 
many animals migrate from one region to another, their 
remains being found in one area and those of their duNcenrlants 
m anothcT at a higher liorizon in the straiigraiihical scale. 

When the reader, therefore, finds the Indian geologist hesi- 
tating over the naming of his stiatigmpbical lyitcms in India, 
he should remeiulH'r that the hesitation is not due always to 
imperfect knowledge, but to ccinadouaoess of tho fhet that 
no unit in the siratigraphical formations of India corresponds 
esiactly with the »tagi» defmi'd in the European acale. Nttvtir- 
tholeii, our nearest approach to pn^cision in conrelatlon will 
ho among the marine formations, and these, consequently, 
are used as nTerence horizons in our attempt to express tho 
data of Indian guologiial history in terms familiar to European 
itudoniR. 

The datum line in stratigraphy is tlu* base of the C^brian Cludrioa- 
syitom, the sO'Callrd Okntttm zone, characterised in 
parts of the world by rtimains of this genus, or its near rsktiafiN, Mista. 
belonging to the tnctinct order of Crustacea known is trllohites. 

Below this line thiire are many thousand figit of strata wHhout tlgr^hy. 
determinable fossil remains, and generally tjitite unfimaifiaoua ; 
above it ue piled the great Mishearing systems preserving 
the records of evolution among animals a^ plants through the 
Baliiiosoic, Mesozoic, and Qainosoic eras to the present day. 

Kevtunately In In^ we have a trace of this datum line The ()!«• 
preserved In the Salt Range of the Punjali, where, although 
the Trllobites prraervtjd are not exactly like the wcdMtnown 
OlmUut^ there are fonm which must have been dose raUriotis 
of it, and we eao iaf»^ asso me that these beds, relknid m in 
more detah below ee rim bed% tie oq^veM 
liower Cambrian ef the Rutopeea soile. 
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To the ages preceding the date at which the Ntobolus beds 
were formed we refer — 

(a) The great mass of crystalLne srhists which are exposed 
over half the Peninsulaj forming the old floor on whirh the 
unaltered sediments were laid down , 

[b) The great thicknesses of unfossiliferous strata 
known by such local names as (iwaliors, Cuddapahs, and 
Vindhyans. 

The ages following the Lower Cambrian period have left 
their records in India m two groups ; — 

(r) During the Palaeozoic era deposits were formed in the 
cxtia-peninsular area with fossil remains referable to one nr 
other of the well-known syhtcms of Europe from the Cambrian 
to the Carboniferous. No records of this era have been pre- 
served on the Peninsula 

[il) From Permo-Carboniferous times to the present day we 
have a double history* a record of life and events on the 
stable Peninsula, and a senes of dt'posits formed in the adjoin- 
ing orean whose bed was aflenvards upheaved to ronstitute 
the extra-peninsular jiarts of India. 

Indian rocks thus fall naturally into lour gri>at griiu]m i (wo 
below the Oltnetlus datum line without fiAhits, and two almve 
the horizon at which the oldest recognizable fmihits occur. 
The arrangement and chief divisions of these four grouf» are 
shown in the accompanying table (p. 55). 

The oldest is a group of highly folded and foliated, im 
measurably old, ciystollinc schislji, gneisses, and plutonk rocks 
having the typical characters of the Arthoian group of Kurcipc 
ond America, with whicli they can be eonelat^ with stdKelent 
safety tu warrant the employment of the same group name. 

1'he next IS a great group of unfossiliforous strata lying with 
marked unconformity on the Archaean gneisses and sdiins, 
separated from the latter by a great physical * break,' which U un< 
mistakable throughout the Peninsula. This group is here dktin 
guished as the Purdnet (old), and It includes lurh isolated systemH 
as the Cuddapahs, tlie (twaliors, and the Vindhyans in tbo 
Peninsula- rocks which arc sometimes locally foldt*^ hut never 
foliated, and often practically undisturbed. To what extent thr 
PurOtia group fi represented in the unfossiliferous systenisoftbe 
outer HlmAlayas it is impossible to say; for the onlycorrela' 
tion data being lithological, the records have been mutilated by 
the folding of the Himalayan range. This group correspemds 
to nmcli of what in America has been known as the Algonklan- ^ 
rocks whidi lie between the base of the fossHifemus Cambrian 
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and tiie eroded edges of the Archaean schists. Whether the 
younger stages of the Purilna group were formed before Cam- 
brian tunes is not known, for on the l’eninf>ula, where the 
Upper Vindhyans are the youngest strata in the Purina group, 
they come into«relation with no fossiliferous rocks older than 
the Permo-Carboniferous of Europe. 

Grnvplog The nomenclature uid grouping of the fossiliferous strata 
foiSlifeT- explanation. In Europe the corresponding fossiliferous 

oM itrata. scale is divided very unequally into the Palaeoroir, Mlso/oIc, 
and Coinozoic groups, the inferior and superior limits being 
fixed at positions showing pronounced physical and palaeonto- 
logical ' breaks.^ As the evolution of animals and plants has 
been continuous since life first appeared on the earth, polaeon 
tological breaks have obviously only a local significance and 
the chief gaps In the European scale do not correspond to those 
which ore noticeable in Indian strata. If the scale had been 
divided into groups according to Indian data, the lowest group 
would have its superior limit at an honron corresponding ap 
proximately to the Permo-Carboniferous of Europe, for at about 
this stage there was a pronounced revolution in the physiral 
fimtuFCs of the Indian area. The second stage would rom 
rSteoMlo ^ence with the conglomerate which was formed in a period of 
braak. great cold, givmg rise to icu-shceta which have left their marks 
in a boul^r-bed below the Productus limestone formation of 
the I’unjab Salt Ranges and in the TBlcbor series which forms 
the lowest stage of the great coal-bearing Condwdna i^ystem* 
There is no break at a higher stage so pronounced and wide* 
spread oh this Upper Palaeozoic gap. l.oral changes In tlie 
physical geography of the extra-peninsular area are recorded In 
many localities, but there is a fairly continuous history of evolu 
tion from the time when the remarkable bmehiopod I^roduetut 
invaded the Indian seas to the coral banks and oyster lieds of 
nravldlAii modern times. The Indian fosbiliferous strata thus fall naturally 
into two great groups which are approximately equal in value. 
The lover and older group, which may be conveniently lUticia- 
guiihed os the Drcandian^ is ahouL (xjuivalent to that portion 
of the European Palaeozoic which includes the Cambrian, 
Ordovician, Silurian, Devonian, and Carboniferous systemsi 
while the upper and younger, dihiinguiihod as the AtytM groups 
includes all strata Aom the Permo-Carboniforous system to the 
present day. 

There is no trace of any fossiliferous strata on the PenfttMila 
of India which can bo referred to the Dra vidian group; ami Mich 
unfussilifurous ittitiM the Cuddapah and VlndbyaniyaUimsate^ 
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in the absence of fossil evidenre, j{roui)e<l with the Ihir.lna strata, 
and regarded aa more ancient than the Cambrian. In thcThePmTl' 
eartra-penmsulor area we have meniben of the Dravidian group 
in the Salt Range, where there are strata of about the same age 
as the Cambrian of Europe ; in the Central IflmAlayaSi where 
Cambrian, Silurian, Devonian, and Carboniferous rocks are 
preserved \ and in llurma, where repre'fcntativcs of the Silurian 
and Devonian have been definitely rcrogni/ed by characteristic 
fossils. 

The younger or Aryan group is refiresentcd on the Peninsula Fiwh-wslsr 
by die great fresh-water Gondwilna ay stern, which was followetl 
by marginal encrtiachmentit of the sea in UpjM^r Jurassic and grati(i7 
Lower Octarecnis times; and iiy the deposition of suliacrial 
and lacustrine formations in the Ujitnir Crelafcous, with the 
great outflow of Itosir lava, covering the Dercan by volrunic 
eruptions, which continued until the commencement of the 
Tertiary period. 

In tlie extra jii'ninsular area there is a great devdopmeat of >r«rtaef{s- 
foBsiliferous rocks, ranging tlirough Ptraiinn, MeacMotc, and j*^^**^ 
Tertiary timi'S. Most of these are of marine origin, for the great 
central sea, I'etliys, extended from Europe over most of this 
area throughout the Mesoxoic era. It was only in the Tertiaiy 
period that the Himftlayan region emerged and gradiiatly drove 
back tlic ocean, until, in miocrne times, u was revtneted to 
Baluchistan on one side and Burma on the other. It was driven 
back still farther in pliocene times, when the mastodon and 
other mamnittls now extinct nmtned through the Juntos of 
Burma and the Himfllayan foothills, Itariiig their bones to he 
buried in the rapidly Bccumulating river sanda. 

//. Prf-Cam^Han IHsitfry of India 

In dealing with the unfbssHirerout rocks formed In preOm- 
brian times, the guolegliit is in a pcediounent similar ko that 
in which the hUtorian finds himself adien dealing with legendary 
periods for which no written records exist l*he subject de* 
mands cither a ftiH description of the numerous difikuldcs 
which arias irom want of prscise data, or the brlefost of states 
menti cooslsteAt with the paucity of definite oonduaioos to 
which the geologlat is able to puhtt 

In the preOttbrianhisfeewyof Indtetlmreaietiroipmka^ 
w^bmarhed dMs(oii% (be veconis of the Andraean belnf foe* 
meaanmbfy older thim ilMM of the BurtM Ameon the mmSi tht 
Axchaean grou|^ im rodm wfdch wer^ fomd byp>«‘Cai»* 
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bnan hiB- the ordinuy processea of mechanical sedimentation, yet after 
their formation there was time enough for them to be folded 
into great mountain ranges, and then cut down to a base-level 
of erosion, before the Purina sediments were laid down on their 
upturned and dOiuded edges 

The great What this ' break * represents in the geological timc-scale we 
have not the slightest idea , but it is probably no exaggeration 
break. to say that the lapse of time since Oltntllus flourished in the 
Cambrian seas is small compared with that between the forma- 
tion of the lava-flows which are now folded up in the Kolilt gold 
field, and the deposition ofthe basement sediments of the Cud 
dapah area. In gauging geological time the intervals of no 
record are as important as those of continuous sedimentation ; 
and if there is one break in stratigraphical history that is uni* 
versal, it is this which cuts olT the Archaean crystalline nchista 
from all subsequent lock groups. l*his Eparthatan iHhrvat 
in peninsular India is as well marked as it is in the (Ireat I^kea 
region of North Amenca, both areas having csraptnl folding 
movements since the deposition of the old unfossilirerouN 
rocks. In these two areas, therefore, the cirrumstann* of folia- 
tion alone is sufticient to mark oiT the Arrhacan from thu 
Purflna group. But in areas which have been highly diaturhed 
since l^uritna times the old and the very old rocks have all 
been foliated, and it is now impossible to distinguish one ftom 
another. This summary permits only of brief i^erence to the 
chief characters of the two great groups, which am here taken 
in order of age. 

Ardioeia More than half the area of the Peninsula is occufiicd liy e« 

ofthe ofthe old crystaliine rocks, which must have oliUineiS 
AmhoeaQ their present chararters at great depths, being afterwards cx 
rocki. posed to the surface by denudation of the siiperrit ial rocks. 
The crystnllme rocks now exposed at the surface form 
only a fraction of the whole, for large areas are covered by the 
mantle of younger sediments and lava flows ; and It Is In conse 
qucnce of Its poiitiun with regard to the ordinary Kslimentary 
rocks that the old crystalline group is sometimes spoken of as 
the 'fundamental complex/ 

Origin Had The fundamental complex in India agrees in CMiential rc> 
the futiSL countries, for instance America, where 

mwiui this group, on account of its grest age- greater than that of 
any known fosiiliforous rocks- -was first named Archaean, Some 
of the rocks forming this complex are maisiis of deep^ seated 
igneous origin ; others presumably originated as wndetonee, 
shales, limestones, lava flows, and other forma of auperfltdal 
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deposits, which became metamorphrised hy close-foldin{{, hy 
depression to great depths in the cnist, and by further injcrtion 
of igneous material. 

In some cases the gneisses and schists present so markedly rirtho-' 
the chemical and mineraltigical characters of igneous rocks 
that one does not hesitate to regard them as merely plutonic (pieitMi, * 
masses deformed hy pressure and movement These are often 
spoken of as ‘ orthogneisses * and ' orthoschiats,' Others retain 
the essential chemical characters of well-known sediments^ and 
differ from them merely m mineral character and texture due 
to metamorphism. These are known os 'paragneissea* and 
‘paroschists.* Dut there is a considerable fraction of the Mixed 
Archaean group in India, as elsewhere, whose precise origin *"**^^" 
is doubtful ; some of these indeed a|ipcar to lie the result of 
the intimate mingling of igneous injections and pre-existmg 
rocks. 

The Archaean group in India may thus lie divided conve- cwdin- 
niently as follows i 

4. DhArwilrian. groafk 

Eru/ifttv {'woff/hrm(y. 

3, Clranitei of Ilihar (' dome-gneiss 'X granites of North 
Arcot in Houthern India, anorthosites of Dcngal, cliar 
nockile scries of the Madraii t’residenny, norites «i f'oorg, 
pegmatites, &r. 
a. .Schistose and 
X. Gneisioic rocks. 

Among thu gneisses and sehUUi it is practically impoaiblc 
to distinguish a suocewiion In time, even locally i and we are 
reduced to a system of classifkation which separates the dis- 
tinctly eruptive types from those of doubtftjl origfot and ftom 
the masses in which there are aigni of the commingling of 
eruptive and probably Mdimentary material In a way ba too 
intimate for difftarentlotion. The foUowing main divisions 
represent the chief types notloeable In the ffekl: - 
(i) Well-banded grudsies and schists, among which are 
alternations of bands of dfawlmnar lithological types, presenting 
the cbaracteri which one would espeet ttim the metamorpbism 
of a formation consisting of shtl«% nndetones, limestmies, and 
lava-flows. The anas in which the mictrboarli^ pegmatites of 
Nellore and Haanihigh occur form good illostratioQS of tbls 
division of the Archaean group (i)* 

{s) Mow manitvo gnei iw e^ aucb as might result ftooi the 
more complete metamoiphlstti of group (iX and iShbMMm 
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of more eruptive material which has absorbed and become 
mtiinately mixed with the pre-existing rocks. 

(3) Definite eruptive types, deformed by earth pressures, with 
a foliation structure often in conformity with the associated 
gneisses and schists of ^oups (1) and (a). 'Ihe rorks of this 
group generally show a family character over considcralilu areas. 
As examples we have the elaeolit&syenitcsand assonatud rocks 
of Coimbatore (a), the great granite mosses of North Arcot and 
Salem, the norites of Coorg, the anorthosites of Dcngal, the 
charnockite senes which forms the lorger hill masses m 
Southern India ( 4 ), and the so-called ‘domc-gnetss* whirh 
uses as bosses in the midst of group (1) in the mica-belt of 
Bihftr (a). 

The rocks of group (3) ore m general younger than those of 
the two preceding groups of crystalline rock, having attained 
their present position by eruptive transgression. As to groups 
(i) and (s), not only are we unable to determine their relative 
ages, but we ore by no means certain that they are older than 
the DhilrwKrs. 

The Dhir- The rocks of the DhSrwitr system arc generally qtiarl/ites 
ond fissile schists, chluritiq, talcosB,micaPcijus, and lioniblcndir. 
I'he quartzites ofien include much iron ore, and all grades are 
found between a quartate with a few crystals of inagm'titc or 
hematite, and beds of almost pure micaceous Inin-ore. Among 
the chlontic and talcosc schists there are at times bt*ds tif itot- 
stone, and even the finer grades of steatite, mdicatlnf^ |nx>bab1y, 
the derivation of some of thematenal from the alteration ofthn 
furromagncsianipcridotlc rocks of igneous origin. Himllariy, too, 
among the honiblendic schists relics of true dlabasiu amietures 
arc often presuved, and many of the bods are doubtkne the nmult 
of the alteration of basic lava-flows, while others suggest ash- 
beds. In fact, all through these beds there Is abundant mddenee 
of Igneous action, which is no more than one would uspect to 
have been the case in the earlier days of the earth's history. 
Limestones arc comparatively rare in the DhOrwir system^ Utt 
they occur occasionaliy, and so, loo, do true conglotnentos which, 
notwithstanding the difficulty with which they are chstinguisbod 
from autoclastic or crush conglomerates, may Ifc taken as evi- 
dence of real water action in Dhdrwftr times ( 6 ). 

The Dhiirwflrs have attracted a special interest tin acoomt 
of the valuablo minerals they include : iron ottn in groat rich- 
ness and purity in the Cenlral Provinces and Bethtry, eopiMr 
urch disseminated at a particular honzrin in SinghbOm, indg^ 
in the quartz roefi of KoUlrare eiumples wril-known. 
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Upon the weaLhered surraces of the highly folded Dhnrvnrs The I'u- 
and the associated gnewhcs and schists of the Arrhaean group, 
enormous thicknesses of sediments were deposited in peninsular tbn nf 
India These rocks being devoid of fossils, isolated occurrences 
cannot with certainty be correlated, and coincriucntly local 
names have been freely used to distinguish them. In Southern 
India we have the Cuddapah system, amounting to 3 o,ood feet 
in thickness with several unconformities, covered, also unron< 
formably, by a thin series of strata distinguished as the Kur- 
nools. Other examples of rocks of this cla.ss occur near 
KaliLdgi in the Southern MarathU rnuntry in the valley of 
the Uhlma, near I’akhal in the fiodUvan valley, in the valley 
of the ]*cnganga,in parts of the MahAnadi valley, and m Chot.l 
NAgpur. Farther west, in Central India, arc senes r>f ohl 
rocks distinguished as the Ciwalior and Hijiwar senes, and 
finally there is the great Vindbyan system, all lieing unfos- 
siliferouB. 

A general survey of these old rocks reveals a lithological I-owh md 
contrast between the lower bods, in which ferruginous Jsspers 
and porcellanites are common, and the higher beds In wbleh FaSa* 
the rocks are shales, limestones, and sandstones, mote nearly 
resembling materials ftirmtid liy later common processes of 
•edimenution. The lower lieds arc also remarkable for the 
inclusion of basic )ava*flowii, which are rMmi{)it'uouii m the 
Gwalior series and in the Cheydr division of the C?uddapaha. 

The older division is thus represented liy thu tyincol Ihjawsrs, 
the Gwaliois, and the lower half of the Ciiddapahs ; while the 
younger division includes the origins! Vmdliyans, the Hhfma 
series, the upper jiart of tho Cuddapah^ and the Kumools, 

Local difficulties must natunlly occur in dmwinga line between 
the older and the younger interns, and In the pmelse chuiiil* 
cation of isolated oxpoeurei of ro^ belonging to the PnrOm 
group; but such difficulties are the natond nwuU of the 
conditions of sedimentation genendly, deposition in one area, 
with a continuous leounl of beds, bei^ contumporancous 
with erosion and consoquent onoonibrmity in an adjoining 
dlitricb 

In Boutbem India a great devdopment of the Furflna strata Tiw Owl- 
hu been presetred in the Cuddapah and Kumool I>istrlct% 
fonnlag a basin of aedl men taiy rodci that cover some 14,000 opsigar 
•quaremihti. The stnua within tbit basin have been divided teUo 
tffovetyuneqoaljpxmpi^cmacctnnrtofainitfkedttnoon fo ti^ 
betwean the lower le^fbfLdlatlngulihedaa the Cnddapeiuh 
and the upper 1,100 M, known aa the Knmool aaiten The 
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Cuddapahs are divided into four senes, separated from one 
another by unconformities ; and it is highly probable that the 
loivest series in the Cuddapahs, in which we find the peculiar 
fenuginous jaspers and porcellanous beds, are the equivalents 
of the so-caUedi Bijawars and Owahors in Central India, while 
the upper senes of the Cuddapahs and the asso<‘iatcd Kumools, 
in which normal sedimentary rocks occur, correspond generally 
with the Vindhyans. 

The llie Vmdhyan system is conspicuously displayed along the 
great escarpment of the Vindhyan range from which the rock 
system derives its name, stretching from fianiirgarh hill m 
Bhopal territory east-north>eastwards to the anriunt fort of 
Rohtflsgarh (24“ 37' N. j 83“ 53' IS.). The rocks of this system 
are prominently sandstones, with subordinate bands of shale 
and limestone. Three of the massive sandstones, known as 
the Upper Bandoir, Upper Kewah, and Upper Kaimur respec- 
tively, stand out conspicuously and determine the lea^ng 
features of the main Vindhyan area. 'Hie system has been 
divided very unequally into a lower and an upper division ; 
and the lower division includes large quan titles of material 
that appears to have been ejected from volranocs, produring 
beds of siliceous materials which, when very fine-grairied, tiave 
a characteristically porcellanous asjiect, and when in coanor 
fragments resemble some of the old Kuropcan greywarkes. 
Ilie Vindhyan system, notwithsunding the apparent suitsiiility 
,of some of the shales and limestones for the imscrvation of 
fossil remains, has so far yielded no rerogniuble atrueturts of 
organic origin, and its subdivisions are based on purely 
lithological characters (0). The system is remarkable for 
including locks in which diamonds are found. Ilieae have 
been obtained in a band at the base of the Kewah stage In 
the Slate of I’aiino, the horixon being apparently about the 
same as the Ilanganapalle beds in the Kumool series of 
Soutlii'm India. The most important product of Ibr system 
is, however, its resources in lime and building atone, which an 
refened to in tlic cliapter on Mines and Minenli (Vol. lit 
chap. 111). 

Ths UnruBiiliferous sedimentoiy rocks occur in Upjicr Ifunna 

FJjJn* ^ below tlie I.ower Silurian of the Northern Shan States. 'Ilielf 

i^nn'a. Age li unknown ; but they had been folded and greatly denuded 
before the liOwer Silurian beds were deposit^ on their up- 
turned edges, and their general strike of folding coinddm wUb 
the schists which underlie them in the Ruby Mines IXstrfct 
'riic schists In their turn pass into gnoissea with wIM are 
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found vonous fnnns of gninulitcs and ciystalline limestones ; 
and this apparently gradual succession u similar to the 
order so frequently seen in the Himfllayas, an association 
of beds among which it is almost impossible to make out 
A time-scale to distinguish upper from lower,, or older from 
younger 

The unfossiliferous rocks which occur so prominently in the Pouilile 
outer hills south of the crystalline, snow-covered peaks of the 
Himalayas, illustrate the difficulty of distinguishing between Futftni 
upper and lower in a group of highly folded, often inverted, 
unfossiliferous rorks, and the impossibility of correlating one 
area with another, which combine to throw doubt on any 
systematic grouping of these strata. 

Attempts have been made to distribute the various ocrur- 
ren< cs of these rocks over the recognued stratigrapbical scale. 

Slates and quortrites in the Dhaola I>hAr region have been 
referred to as Silurian, while associated volcanic rocka have 
been classed os i'arboniferous, Permian, and Triauic. The 
well-known Blafni bouldcr-bcd of the Simla area has been 
regarded as the equivalent of the Tklcher and Salt Range 
boulder-buds of Permian age, while the strata apparently above 
and apparently below have been relegated to higher horisons 
on the one hand and to the ('arboniferoua and lower on the 
other. 'II1C weak (toints in the arguiiiunu for and against these 
f^orrelations are freely admitted by thnr authoni, and thc7 must 
be regarded, consequently, os mere attempts to draw the 
simplest natural infurence from a few significant features in 
lithology and succession. I'here is one important feature, 
however, whldi has not received its full share of reci^tioo : 
the fact tliat only unfossilirerout rocks occur south of the 
snowy range and ciystalline axis, while fossUifettwi beds 
vaiyittg from C^mbriM to Tertiary extend aloog the whole 
len^ of the range on the Tibetan side, suggests an origitud 
difTerunre between the two areas. Those on the south have 
a significant proximity to the peninsular unfoaiiUferous Purina 
group, whose age 1m regarded as pre^^brisn, mostly or 
wholly. That such old rocks exteaded ikr beyond their 
present peninsular limits Is highly probable, and they may 
be represented in the enormous t^icnesses of pre-Cambrian 
Vaikritas of the Central Himilayan and Tibetan xone of the 
range. Had the unfosalUfianius rocks of the outer KlmUayif 
been formed during Pabteoioie and Meeoxolc It li 
hardly tikc 4 y that they would have uniformly esespod the 
incluilon of fosiits wMeh Aio so abundenl ,ln the imdot . of 
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CDtrespDnding age in the Salt Range, on the north-wcstcm 
irontier, m the Central Himalayas, and in llunna, It seems 
far more natural to suppose that a northern extension of the 
Furdna group has become involved m thu Himalayan folding, 
while the beds. of the Peninsula have remained undisturbed: 
the relations of the younger Condwauas of the Darjeeling area 
to those of the Peninsula are precisely parallel to this 1 he 
suggestion is thus oiTered that the great masses of unfiuisiltfurnus 
rocks, well-known m hill stations like Simla and Nninf Tdl, 
the Attack slates farther west and the Buxa senes farther east, 
should be referred to the Purilna group instead of being 
correlated with Palaeozoic systems. 


III. Cambrian and Post- Cambrian History of India 
A. Tub Dkavidian Era 

Thu oldcfil fossilifcrtius strata we know in India are found 
in the Salt Range of the Ptinjal), where beds are expound 
with fossils whose neari>sl relative*! orriir in the lower 
division of the Cambrian, the oldest rossiliferous system of 
Europe. 

Tho undoubtedly Cambrian beds are found lying cm a 
nation of peculiar moci with beds of rork lalt and gyisiuin, 
possibly of Tertiary ege, similar to tho salt deposits of tho 
KohAt area which will be referred to in descrlliing tho Tertiary 
system of India. The occurrence of such old bods, lying over 
masses of much younger material, is due possibly ho the ibrnter 
having been thrust bodily over the salt-marl formation diring 
the process of earth-folding. 

The Cambrian strata of the Salt Range may be convc*nlently 
divided into the following series, which overlie nne another in 
conformable sequence 

4. inilgRnwilli, or KaI^|tftcu(lomor|lh irrlM, 

3. Julias, or Msgnnlsa sandstone series, 
e. Khussokj or RtpMus beds. 

I. Xhewrt, or Purple ssoclitone serios. 

The purple sandstones ore c|uite devoid of rerognisobki 
fossils, but they frequently reveal the ripple-marks originally 
produced on the sandy shore on which they were fontiod. 
They graduate into the overlying dark'coloured shales and 
cream-coloured dolomilie rocks of the Neobulus serfash whSeli, 
by tho fossils they contain, indicate the prevalence of a dtip 
sea. The Neobolui imrlttf nowhere cxre^ 150 (bet la tMekf 
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ness, but where best developed it is capable of subdivision into 
five rones, in the uppermost of which the principal fossils have 
been found. Besides the brachiopod genus Ntobolus^ which 
has given its name to the senes, the most interesting form is 
a new genus of the peculiar Palaeozoic crustacean sub-class of 
tnlobites recently distinguished by the name RedHtc/ua, This 
form was until lately mistaken for the well-known O/enei/us, 
a tnlobite characteristic of the lowermost Cambrian (geoigian) 
strata of Europe and America. 'Phe nearest relatives of 
EedUcAiOt as welt os of the associated animal remains, occur, 
however, in the Lower Cambnan elsewhere, and the Neobolus 
beds may consequently be regarded as the hotnotuxial equiva- 
lents of these old rocks (7). 

The next scries above is a sandy dolomite with intercalated Ws yMih g 
argillaceous layers, and among the few and imperfect fossils 
they contain is one resembling the peculiar mollusc mIi 

Salter, found in the Tuiwer Cambrian rocks of Amenca. These 
beds gradually pass Into the next higher, and uppermost, ofSjSy 
the Cambrian strata preaerved in the Salt Range, which art 
remarkable for the preservation of sandy models of cubio 
ciyitals, evidently pseudomorphs of salt crystals left by the 
evaporation of salt water before the deposition of succe^ing 
layeri of sediment Here closes the first chapter m the 
geological history of the Hall Range; and ht'twfen these 
rocks of Cambrian age and the next higher, which are not 
older than Upper C^rfmnifemus, we have no record of sedi- 
msnutlon in this area, though the interval was wide enough 
for the deposition of throe great syatema of strata elsewhere, 
and for the evolution of several new elasses of plants and 
animals. 

For an imperfect record of Indian geologlail Mitovy durlqg palsstMold 
the great interval between the Camtwian and the Penno<ku^ 
bonlfintma rocks of the Salt Range we must turn to other onoih ni£!r 
the best known being a zone of folded strata In the Central isjm. 
Hlmftlayai, near the frontier of Tibet In the border tracts of 
Spiti and Kumann. 

The earlier records in this seme have been obliterated by Ths Vsl> 
tttetaiBorpliism; but the greet tbickneisee of metamotphoecd 
rock dlitlitgiiliibed as the YniMa system pass gradually op ShSSs 
Into less altsred strata, la the higher livels of which hnpCTfitcfe 6nsdsii)» 
fossil mmalns have seeaped destruotlom Then lest^hned 
old strata on aoeoiwt of dw enow dad mountatiw nMt 
they fbm^ named the JWmmkt (snowy) system* Tbo hm 
of thk system is flxed at an horfson of oonglQnemieiiihl^ 

you L * 
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exposed only in the Kumaun end of the /one The conglo- 
menite aeries is overlaid by greenish phyllites, hlatea, quartzites, 
and grits with obscure fossils. In places these are altered by 
granitic intrusions. The uppermost division of the Haimantas 
consists of altemabng beds of quartzite and shale, with narrow 
bands of dolomitic limestone, which become more important 
at the summit. The sbaly beds include several trilohites 
of the &mily OUnidae^ indicating an Upper Cambrian (Pots* 
domian) age The dolomitic limestones arc covered by red 
slates and reddish-brown dolomites, over which a ronglomcrate 
marks the unconformity separating the Cumbrian firom the 
succeeding Ordovician strata. 

Gath- The Ordovician is represented in the Kumaun area by 
V a coral limestone, while in SpUi this stage is probably not 
^ preserved, the lowest of the Silurian beds being red grits and 

quartzites, with overlying shales and limestones, which contain 
fossils, like the coral Ilalystits eutenuiariat hmck., imUeadAg 
an Upper Silurian (Cothlandian) age. The Cothlandlan beds 
are overlaid by a grey liniestcme, which IjtTomes reddiiih-brrnm 
on wcaihcnng, but lias not yielded fossils suRitiently well* 
preserved to determine its exact age, though from its poii" 
tion it is probably Devonian. Then follows in tonformable 
succession a formation which first develops into a red 
and then shades ofiT into a white quartzite, named the Mutfa 
quartzite. 

Conrorm* Over the Muth quartzite, where the comjdete loquenre is 
u valley of Kattem Spitl, we find, In 

the Car- order, grey limestones with numerous brachiopods 49f Upper 
bonlferoui Carboniferous ago ; alternating beds of limestone, ^udi^ ind 
quartzite, with a thin band of I’onglomerate ; and a thick 
covenng mass tif limestone with flaggy sandstones and shales, 
containing brachiopods and fragments of a tnlobite belonging 
to the genus IW//t/ista, I’ortl. ; flnally, shalcH distmguuihoil as 
the Fenesuiia shales, with numerous specimens of this and 
other Rfyosea resembling some from the YAtmka. beds of 
Kashmir, and thus probably of uppcrntoiit (^boniUBTOUs or 
Permo-Carboniferous age (8). 

With these beds we approach the close of the seowid 
chapter in the geological history nf Northern India; for at 
about this horizon, corresponding to the Upper CkubonUkvem 
of England, there is an important break lit the depoaitioii, and 
new condidoDS are introduced by a widea^iread conglonantsi 
which forms the base of the division of marlM Mdlirmtiff 
distinguished as the Aryan group. 
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The only other areas within British India where fossiliferous Devraiiui 
rocks of older Palaeoroic age have been found are in ChiErfll of Ch'^**** 
to the west and in llui^a far away to the east. In ChitrSl 
Devonian fossils luive been found in a limestone exposed on 
the right bank of the Chitrfll rivefi immediately opposite 
Reshun, where it seems to overlie a red sandstone and a still 
lower conglomerate The best preserved of these fossils 
include corals and brachiopods, of which the corals show 
affinities with forms found m the Upper Silurian of England, 
while the brachiopods include forms like Orthh striatuiu^ 

Schloth., Sptnftr cxttnmsy Sow, *V. dhjunetus^ Sow., At^ris 
£otue/dricit, v lluHi., and AtryjHi atpefa^ Schloth., which have 
Devonian affinities, some of them resembling Devonian 
brachiopods found in Southern China ( 9 ). 

A similar scries of rorks, amounting to more than 2,000 feet lnin*TriM 
in thickness in Haithra, has, on amount of its relations to tlie 
T'riasBic rocks in that area, been generally referred to as the 
infia-'I'rias. 'I'ln-sc beds are, however, almost oeruinly identi- 
cal with the rnrks just described in C?hlti«l ; the succ^on In 
both areas consists of a coarse conglomerate at the base, resting 
unconformably on a great slate series and overlaid l>y red or 
purple fanclstoiies and shales, with limestone aliove as the 
principal memlier of the series. Fossils liavc not, however, 
been found in tlte Hadlra rocks. 

Rock formations of Lower Palaeo/oir age rover ronaulerable Oldrr 
areas in the Blian States and in Karcnni. They arc, however, 
so thoniughly covered with a coal of decom[x)siiion firuilucts, itonnaT^ 
and often so concealed by the thick undergrowth of jungle, 
that precise Information as to their itructurci and palaeonto- 
logy is not easily aerjuired. But some calctrmis shales and 
limestones have yielded EthinotJ^hamteSi Wahl, one of the 
peculiar stalked cystolds so chameteristie of the Oidoidciao 
system In Burope and America. In higher beda 
tnlobitei, and grapcolitcs have been fbund, and, with the last- 
named, a form of TmiaeulUa closely fetembUng the Ordo- 
vician form T* Barr. 

Devoniao beds have also tieen recognised containing, with 
other foaslla, the unmistakable and characteristic coral, 

CbMb umdAttAty Iari. The predominating rock in this 
system is t limeatonek distinguished as the Maymyo Umeatonei 
which extendi^ almort without intemption, from the ne||fa^ 
bourhood of Msymyo to the Salween rirer in the IMNni 
Shan States. 
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B The Aryan Era 

The Cen- The changes in physical geography which occurred towards 
i!tm^n«V Carboniferous period arc marked by a wide 

oMri^ spread conglomerate m Spiti and the Bhot Mahills of Kumaun 
This conglomerate forms the I>asemcnt bed of a great senrs of 
strata which were laid down successirely, without a sign of 
mterniption or break, throughout a period correspcmdlng tr> 
the whole of the Permian period and the succeeding Mesn/oir 
era of Europe. The beds thus formed have been preserved in 
a zone lying to the north of the ciystalline snowy peaks of the 
Central Himalayas near the boundary between Tibet and 
North-western India Recent observations in Tibetan territory 
to the north of Sikkim show the eastward continuation of the 
younger fossilifcrous strata of this series, which reit abruptly on 
the northern flanks of the crystalline axis, and probably rover 
the older beds which happen to be exposed In Spiti and 
Kumaun. 

Treqiuaor The form of pliyucal revolution which gave rise to this great 
senes of strata appears to have been an eastern tresiiass of the 
ooMD. Eurasian ocean, whose southern shore apparently coincided 
with the present line of snowy peaks, while an arm stretched 
into the Punjab as iar as the Salt Range, 'llius commenced 
what may conveniently be distinguished as the Aryan era 
in Indian geological history. The great central ocean alx>vc 
referred to, known to geologists as flowed over a belt 
stretching across Central Asia, leaving deposits in which the 
fossil contents of places so widely separated as Burma, Oiina, 
the Central Himalayas, Siberia, and Kuroiie siiow tlie tnarited 
aflinitics due to free migration in the ocean. 

'I'hc very complete scale of conformablu strata preserved m 
the ('ciitml Himalayas attains a thickness of somi' 7,000 feet 
from the basement crmglomcratu below the Pennian calcareous 
sandstone to the top of the Chikkhn shales of Cretaceous age. 
The Permian ' Productus shales ' jnsi up gradually into beds 
which introduce Triassic conditions through tucrcssive sonet 
characterized liy the gcneia of ammonites, 0 /attras, 
and MuAoeeras. These are followed by beds with tails 
BO unmistakably cliarictcristic of the Trias that the dUtant 
stages recognLesd in Europe can be approximately deflned and 
divided into xones. The T'riassie rocks are kdlowad hf 
about a, 800 feet of JuiUMic strata, among which ocenr the 
well known Hplti shales, now known as far west as Hasan and 
as for cast os Sikkim. The Kpiti shales am covimrd by the 
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Giumal sandstone and the unfossiliferous Chikkim senes, 
which resembles the flysch deposits so frequently found in 
Cretaceous and Lower Tertiaiy formations ^e). 

One of the most interesting features in connexion with the i>totic 
geology of the Central Himalayas is the occurrence in the^*°*^.*k> 
Kumaun section of numerous blocks of older rocks^ ^Ainly 
limestones, lying on the Spiti shales and the (humd series 
without apparently any regularity of distribution. They are 
weathered into picturesque crags, nsing in abrupt pinnacles 
with preapitous walls, and on account of their composib'on 
(often brightly-coloured, scmi-crystalline limestones) they stand 
in striking contrast to the more sombre shales and sandstones 
forming the undulating country around. At first sight they 
recall the KHpp^n and hnUteaux dc rnvMf'/vwM/, or 
exotiptts^ of the Alpine regions in Europe whose origin has 
been the subject of much controversy. In Euro{ie these exotic 
blocks have been supposed to obtain their abnormal iKisitions 
by being shorn off from higlily crushed antirlintl folds, or by 
the removal of all but these ftagments of enormous recumbent 
folds, or by faulting (10). Whether any or all of the theories 
employed to account for the Alpine exotic blocks are satis* 
factory appears to be far from settled; but the Himalayan 
examples seem to admit of a very simple explanation. I'hey 
are always associated with igneous rorks, which are often 
amygdaloidol and otherwise generally agree m character with 
igneous rocks of surface (volranic) origin. In these lava flows 
the exotic blocks are buried by the hundred and are of varicmi 
sizes. They are not only older tluin the Jurassic and Os*- 
laceoui strata they rest on, but belong to a facies either palaeon- 
tolqgically or lithologically foreign to the rocks of the same age 
in the Central Hiradlayas, They have thus come ftiom a 
distance; and there be^ no signs of volcanic In the 
nslghbourbood, the basic lava-Aowi In which they ate em- 
bedded muae have come from afar, like the flows ohameteristfe 
of the so-called Assure eruptions, cuiylng with them their load 
of sttatlfled rocks tom off fham various horizons of the formir 
done occurring In the area of eruption. It is assumed, for 
aevseal rceions whldi need net be discussed hcre^ that these 
ewtie btodci befong to fonnadons occurring fiyther north In 
Tib M, but poUdeal nasons have hitherto prevented the exptosa* 
don of that ooantty, and as a oonaequence this themy it tte 
origin of the exodo hlocfoi must remain for a time unveriMt 
toeetsblirithAittlyhirovldbeneoBiiaryfoe^ ’ 

fo their louica^ and to hbmr (hat the ftign^ of Cwa^ 
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whidi they are embedded are outliers of lava-flows farther 
north. As a first simple inference, however, from the facts 
so far available, the explanation just oflered is, amongf the 
theories which have been considered, the one that offers least 
difficulty. 

Ctfbo. The Central Himalayan area » exceptional in jxissesalng 
thePiuw ^ complete and unbroken succession of strata. As 

hb, the a general rule we And the Permian and I'riasaic rocks linked 
North- together, ns in the Salt Range, on the North-western frontier, 
IVoDtier and in Kashmir, while in other areas the Upper Jurassic and 
Cretaceous rocks ore associated with one another. It will 
^ ‘therefore be convenient to notice the other occurrences in 
approximately natural sub-groups, beginning with the Permo- 
Trias of the Salt Range, where wb have the nearest approach 
to the remarkably complete succession of the Central 
Himalayas. 

The Salt The first chapter in the geological history of the Salt Range 
hMffe. dosed, as already explained, in the Cambrian period, between 
which and the uppermost Carboniferous no traces of si'dimeno 
tation have been preserved in that area (11). 'fhe second 
chapter opens witli the remarkable boulder-bed which rests 
unconformably on the Cambrian strata. In its essential 
characters, as well as In its stratigraphical position, this 
boulde^bed corresponds to, and Is probably contemporaneous 
with, the TUcher bDuldB^bed at the base of the Gondwdna 
system In the Peninsula. On ft, therefore, we have two great 
systems of strata developed : that in the Peninsula waa fytaed 
in the rlver-valle}’8 of the old DondwAna continent, wbfUr 
tho beds in the Salt Range, now to be described, represent the 
deposits which were laid down at about the same time in the 
adjoining ocean, 

PmaUn The bouldcr-bed of the &1U Range, like that of the Takher 
MdeN ]iQi, tjiQ peculiarity of being composed of a fine grained 

lilfy matrix with included boulders of varying sise up to several 
cubic feet. Many of these are fliceted and striated In 
a manner which agrees with the general characten of fbn 
formation in pointing to a glacial origin ; and several of them 
prove to be Idendcsl with the peculiar fdsltic lavas we find In 
the MalUbii series, on tiie western flanks of the Arlvalll rangik 
about 750 miles to the south. The gladal origin of the 
is shown also by the exposure of typically Ice-scratched eorliaoni 
on the rocks they rest upon. 

'fhe foiills found in the beds immediately aseoeiatid with 
tho bouldo^bud show a CJarboniforous fiielBii havliif nelleM^ 
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affini ties with forms occumng in the Upper Carboniferous 
marine beds of Australia, to which area the same great ocean 
apparently extended. Among the identical species in these 
two widely separated areas are Eurydesma glQbosum, E, 
cutHi E cordatuMf Conularia laevigafay C, tenuisinata, PkuroU- 
mana nuda, and Martinopm datwtni. 

The beds overlying the boulder-bed introduce a change in Speckled 
the physical geography which commenced with the retreat of the 
Australian ocean, the development of an area of internal 
drainage unfavourable to life and to the preservation of organic 
remains resulting in the deposition of about 400 feet of red 
and purple sandstones and shales with gypseous bands. These 
beds are known as the Sptckltd iiandstom scries. 

l^urther developments in the local physical geography re> Prodnctoi 
suited in the gradual encroachment of a western ocean which 
opened up marine communication with the European area, and 
gave rise to the formation of a system of fouilifetout rocks, 
mainly limestones, which, on account of the abundance of a 
genua of brachiopods, u known as the Produdus 
Tlie lower beds are sandy and coaly in the east, but become 
more calcareous towards the west, that is^ as we pan out to 
the deeper ica \ and as we ascend m the series we find the 
encroachment of the sea more completely established, with the 
production of purer limestones. This lowest division of the l^wer 
Froductus limestones is distinguished as the Amb series ; and 
some of its foislli show great affinities with those of the Gihe* 
ilan stage of Rusaia and the Fuiulina limestones of the Camian 
Alpi^ sUita which are regarded at Upper Carboniferous in age. 

Many of the spedei are found alto in the Artlnsklan (Fenno- 
Carimniforous) and in even youi^ stages in Europe ; but the 
Oct that most of the fotiils belong to the class of bnehiopod^ 
whose species, on account of their stationaxy habits, have a 
wide vaitical ranges peofents the mom pnedse conelstlan 
which would hate boaa poiiiblo if the aniasala had bdonged to 
migratoiy fiwms llks the oqihslopods, which wo shall And to 
predominate in the Triasslc beds overiying the Froductui 
IhMgXMiea Amongthebtachiopodsehariicteristieof the Amb 
hedK or Lever Frodoctus eoriea are ProdmtMlhmtus^ Waag,, 

P, mttf mortal P^ Waag,, P* 

At/^yrk Lees mamtAft Waag., S: alM, SchL, 
MhrtMdikimi Uartf JMmMa Uub, OrikbpdotEt 
hitreon, ami Waag^i the laeMtamad btim 

one of the peeulier nbemuit ftmai of bmohlopodi 
cjtgiuftrrlro beds sdtMi igi fa flo u jthe fw , CMtMkr ieiiMia.'ta 
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which this great Eurasian ocean extended in i*crmD*CarbonH 
foTDua and Fennian times. 

The middle division of the Productus limestones forms a 
liincM^. conspicuous fraction of the whole formation, being 

characterized by the prevalence m it of more exclusively 
Permian fossils. Its younger age is also marked by the 
appeamnee of forms, like the lamcllibmnch Oxytoma^ Meek, 
not known elsewhere below the Trias, and of NauHius pert- 
^HUSt winch has a near relative in the Jurassic ^t^Bta of 
Europe. There are three well-marked palaeontological zones 
in this middle divisioa The lowest of these is characterized 
by the survival of the foratninifcral genus Fusulina, Ktich., 
which, with its relative SckwagtnnOi Moll., attained an mor- 
mouB development in Carboniferous and Permian limestones 
elsewhere. The central zone is distinguished including the 
peculiar brachiopod lyttonia nodilu^ Waag. The occurrence 
of the CBphalopod Xetudiseus {Kenaspis) earbonariut in the 
uppennost rone of this division of the Productus limestone for- 
mation indicates a greater affinity of the senes with the Tritasic 
beds than would be supposed from the fossils mentioned Abov8b 
and it is possible that a reexamination of this interesting 
series of beds will place it on a level with the /echstein of 
Europe. 

Upper The upper division of the Productus limestones shows still 
approach of the conditions characteristic of Mesozoic 
times by the appearance of several forms of true annnonitee 
with complicated sutures. Prominent among these epecias are 
VycM^s Oldhamit Waag., MMHcotiia Wynntt, Waag;, and 
Euphemuj indicus, Waag., which predominate in iiintiiSiife 
zones from below upwards in this order. 

Gradazi As in the Central IlimiUayas, so in the Salt Range, there is 
a perfectly graduol passage from straU which are unquestkm- 
F«mim Permian up to beds which contain an essentially 

toTnanic, Triaisic fauna, 'io draw a line, therefore, exaixly corre sp ond’ 
Ing to the base of the Tnas in Europe is as difficult at It is 
unimportant : the mam fioint to establish is the fiict that the 
perfectly conformable passage is accompanied tiy the gmdual 
replacement of typical Palaeozoic forms by chaca^arletic 
Mesozoic fossils. Within a few feet of the lieds conteining 
the highest remains of the genus RtlUroph»nt we moet with 
limestone containing traces of ammonites; and Aon (hb 
horizon up ibr over soo feet, in a typical section near tto 
village of Chidcru (52® 33' N.; 71“ 50' K.} in tilt irrettm 
part of the Halt Range, we find beds in which the efaandtt^ 
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istic Triassic ammonite CtratiUs^ Haan> occurs so abundantly 
that Its name has been emp%ed to distinguish the whole 
senes (12). 

According to the predominating rock, this senes can be 
divided into four lithological stages and five palaeontological 
zones, as follows; — 

£, Uiiper Certute limeiionei . 7,aat nt Sttpkamies tujmrhtt. 

4 CBivtilB Muditimes . . Zone of 

Ceimtate naili . 

1 . Lower Ceratite linitfttMin . ‘Imt of CdUUt sp 

Of these, zones i and a are characterized by the frequent T^e Cer«- 
occurrenie of the genus Metkearas^ Hyatt, and zones g, 4, and 
5 by the abundance of fossils belonging to the genus JfedeH- 
stromia^ Waag. Palaeontologically, thr^efore, the lieds arc 
capable of division into two stages which correspond approxi- 
mately to the beds in the Trias of the C'entral Himflilayaa, 
where M^hoetras is found associated with Cf^Aiareu and 
Oioaras in a series of limestones snd shales, which are in turn 
covered by further beds in which CtrutiNs is well represented 
with, as fh die Salt Hange^ FUmingitts Waag. 

With the C’mtite beds, which are approximately equivalent to 
the Lower Trias of Kuroiie, the second chapter of the Salt 
Range closes i and all younger records, representing the 
Muschelkalk, the Upper I'rias, and the two lower divisions of 
the Jurassic system, have, if they ever existed, liccn completely 
removed* 

Exposures of beds belonging to dilTerent parts of the Permo- p«nM> 
Trias so well displayed In the Salt Range occur at diJTerent 
points farther north. In the Bannu District, for instance* a wtitem 
boulder-bed with scratched and faceted boulders, Uke the 
weU^cnown occurrence of the Salt Range, oocurs cov e red with 
Umestone oontainiog fbisils of Fenaiaii age. In this area 
the Ttfsielo C^tlte Kmestones alio fbilow in conformable 
luccessien, while the Trias is hkewiie repniented in Haxin. 

Permian limestonee with fossils Uke thoee of the Productui 
Itmeibone stria hare been found in C'hflia and the fiislr 
v» 11 «^, bat the Palaeosoic rucks are apparently covered up by 
yotttifer ibnattlDni south of the Safed Koh ( 18 ). 

The Permo-Triasslc seria of Kashmir have a apedal 
interest, on aoeoimt of the ooGurrence of remaine of the 
Loww Clondwioa plant associa t ed trith 

that of typical PtrtAo*Carbonlferoas fisba and libjeMo* 
dents ( 18 ). 


j Zone of A mtHtkiUs ooluius 
I JVietvUkus fP/uMdatus. 
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TheTriu Perhaps the neaicst approach to the remarkably complete 
of Hulca. succession which we have in the Central Himalayas is furnished 
m Haaftnij where a sequence, complete hut for a local uncon- 
fomnty between the two loweiit systems, extends from Triawic 
through Jurassic and Cretaceous to the great Nummulitic or 
eocene formation The Tnassic rocks of Heuara rest un* 
conformably on the Devonian or su-rallcd li^/ (i-Trias, 
consislmg of some 50 to loe feet of acid fclsUit* material (prt>> 
bably of volcanic origin and associated with a pisolitie 
hematite) at the base, followed by a limestone formation of 
from 500 to i,aoo feet containing MeKotodon and other 
characteristic fossils [I4i). 

rermo- In the Tenasscrim Division of Southern Burma there are 
IferouT ^**”®®^®**®* ^ *®s*>*® obtained, having 

of Bumm. affinihes with the Carboniferous limestone of Sumatra and lesi 
intimate relations to some forms occurring in the Productu^ 
limestone of the Salt Kange. Ho far as they go, the fosstlt 
indicate approximately a Permo-Carboniferous age. 'rheae 
limestones are associated with a senes of shale and jumdstone 
beds, distinguished as the Moulmcin scries whirh have a total 
thickness of about 5,000 feet and rest un another ocrit's, tho 
Mergul series, which ronsiiti of some is, 000 feet of unfovnli* 
feroui sandstones, grits, and shales. Limustones ainiilar tt> 
those which are fossiliferoui in Tenauerim are found east of 
the Salween river, and further north in Karenni, where they 
have yielded a number of fossils, chiefly brachfopods, tike 
AtJ^riSf Prvductuif and belonging to spadet 

closely related to forms known in the Productui limeitoiie of 
the Salt Kange. South-west of Hsipaw [lltlbaw) atio^ in the 
Northern Shan Stales, limcbtones have been found with the 
form Eusulinot which is so common in the CarlKmiferoua and 
Permian formations elsewhere. This area, only recently vMted 
by the Ctcologiral Survey, promises a geologkml m ord which, 
from its geographical position between the standard atiatl' 
graphical scale of Northern India and the Palaeoxoic fomteUom 
of Sumatra and adjoining areas, will be of unusual value it an 
Index to tho phyifiwl geography of the Indian regioa In 
Palaeoxoic times. 

In the goigo oftlie Subaniiri river in Assam numcrooi 
boulders of llmeatcme and sandstone havn been found, la 
eluding fouils of Lower Productus limestone ftfHtdtics^ bufc 
these may poiiibly have been brought flroin the Tlbatta 
plateau (Xfl). 
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The Jurassic system is well represented m parts of Western The Jn- 
and North-western Indii The so called * massive limestone’ 
of Baluchistan, which is several thousand feet thick and forms Si iiStiie 
many conspicuous peaks, such as the Takatu north of Quetta, Frontier 
and the Takht-i-Sulaiman, is of about the same antiquity as the 
oohte of England, the fossils from its uppermost strata being of 
callovian age. The massive limestone rests conformably on a 
great thickness of shales and limestones corresponding in ago 
to the Lias of England. A somewhat similar succession is 
charactenstic of the North-West Frontier Province, where, too, 
there are coverings of Oretaccous and Tertiary strata, with 
generally unimportant interruptions in the strati fir'ation. 

A traverse of the country between Ah Masjid in the Khyber 
Pass and the British ftontier at Shinawflri covers representatives 
of eveiy system from the 'rertiary to the (Carboniferous, and 
some older altered rocks of prolwbly I»wer Palaeozoic age. 

From tho Bitrd valley south to the SftmAna range, the 
Palaeozoic rocks are coveted, the bads exposed being either 
Mesozoic or Tertiary in age, thrown into a leriea of folds srith 
a tendency to inversion over to the south. This gives the 
northern slopes of the ranges a comparatively gentle Inclina- 
tion, while their aouthem scarps are itee[) and rocky. An 
example is furnished by tho ('retaceous and Jurassic rocks 
which form the heights of Daigai, rendered famous by the 
engagement of October so, 1897, wlien the Hritisb sufTered 
the tactical disadvantage of having to carry tho fcar|» 
filCQ ( 18 ). 

In Northern HasBra there is an exposure of beds precisely 
timflar in lithological charactor and foaill contents to the 
lemtiksble Spiti shales of the Oentml Himalayas, and th^ are 
ooveiedi too, by flyic 4 i-Uks hods idsnUcal in character with the 
Ohmial sandstonn or Spiti and Kumatin (U). On the other 
bend, Juraislc loeki in Southern Haalra preeent a fltciis 4|ulte 
unlike that xA tho Spiti ibeles, being more cakareous and 
sandy, and generally more like the Juxaselc rocks of the Balt 
lUmgo (U). 

Itemaina of fimnatiooi doposlted in Upper Jurassic and jonide 
Lmr Cretaoeoui tlmss ere Awiid exposed in tho region west ofCotdi. 
end BWtlHriit of the AitviUl rangsMn Cuteb, in the 
potltia deiift neer Joisahnar end Bdtanor, sod In the western 
pert of the Pat^ Salt Rai^Ka* These hare been most oonv 
pletdy hr where they a of 

erev d,ooo fhei^ tthgtng hum a stege about equivnleot M the 
bathoniin (Middle /nmiek) of Bnropfl^ tbtodgh dm Ukuper 
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Jurassic, to the neocomian, without any dcciilcd unconfomuty. 
These rocks have been divided into four scries distinguished 
by local names as follows ' — 

Umia . . INttLkndiin tn N'eocoidUni 

Katrol . U. ( Ixfonliui anil KimmeriilgUn. 

Uhiri . . CallDTitn and Ia fltfordiui. 

Patchana . Ilathonlan 

Juituuc The great mantle of sand which has spread over KAjputAna 
during recent times effectually conceals large areas of rocks, 
patches of which here and there peep thnmgh, but, being 
isolated, they cannot be grouped with certainty except where 
they are fossiliferoua In the neighbourhood of Jaisalmer, 
however, there are highly fossiliferous limestones which inriudc 
many forma identical with those charactenatic of the Chtiri 
series of Cutch, and these are overlaid by other aeritia consist* 
ing of sandstones and limestones which have yielded fosjina 
resembling those of the Cutch Katrol series. We thus have 
proof that the sea extended so far eastwards during Upper 
Jurassic times. 

jortHle From Jaisalmer to the Salt Range, where we find marine 
^ Jurassic rocks again, is about 350 miles due north, the whole 
country between being completely covered with recent alluvial 
accumulations. In tho Soil Range, we have, as already tic- 
Bcmbed, an unmterrupted surccssion from the rermo-(^arbani- 
ferous to Lower IViaBsic times ; then an interruption occurs, 
and the next formation preserved is of Middle or Upper Ju- 
rassic age. 'I'hcse stmia aru developed in the western part of 
the Salt Kongo extending to the Indus, being cxposi'd again 
ferilier west to Uie ChichiUi (MaidAni) hills (3s" 51' N.; 71" 
11^ K.) and in the Khcikh Budin hills (33” 18' N. ; 70" 40^ K.). 
Small jiatches of coal m cur near the liasc of the scrieii ; and 
for the rest it consists <if an alternation of rongiruncratir muuI* 
stones, shales, and limestones, the lost named being eNpedally 
developed in the western cxiiotures. Two less usual 
mations ore a bed of hematite and layem of a {leniUar 
golden oolite, similar to that welhknowii in C.'utclu So iar 
as they have been examined, the fossils ctirrespond with 
those of the C^liAri and probably also of the higher series of 
Reliei of CJuLch. 

theptti Tilts narrow cncrtiachments of the sea whicli took place In 
ntu nSmi- Junuoic t^ncn on tho Peninsula were extended durirtg th« Cre* 
gwMian. larcous period, and espedally In ceiiomanlan tlmosi when pto- 
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found changes otcuired in the iihy&tr'al geography of the earth 
Relit s nf this Crctai'eous transgression of the ocean, preserved 
on tlic Coromandd coast of Madras and in the NarhadA valley, 
are iscll-knomn examples whuh maybe conveniently selei'tcd 
for special notice 

llie best studied of these manne formations is that repre- 
sented by three patches on the Coromandel i uast, where, by 
a very nanow oc'cidcnt of relative level between sea and land, 
we find highly foxxiliftTuus rw Ics which have made a contri- 
bution of inestimable value to our knowledge of marine zoology 
in Upper Cretaicous times. Situated as a sort of half-way 
stage between the Pacific and the Atlantu areas this (oast, 
which was iirnncrtied to a very small depth, fr>nne<l a home and 
final rcsting-plnr r for many animals who li migrated under stress 
of competition from one region to the other, marking out their 
route, like the okl Kast Indiamen, by wrecks on the southern 
coast of India, m Natal, and on the west coast of Africa. The 
fossil remains include many forms which appear to have flou- 
rished from !)ra/i 1 right around the oceanic licit to British 
C'olumhia, tc^ether with others which modifled thtmiidves to 
devektp spceles peculiar to the conditions in various parts of 
the Cretaceous sea. BupiKixing a few feet of elevation m (*reta 
cenuB times, and no shells would have stranded on the shelving 
beaches of the Ooromandel coast ; a iiiinilar amount of depres 
Bion in recent timexaoukl have hidden the deposits 1n.7ond 
the reach of the geologist. As it is, the small {latrhcs of strata 
on the eastern cniost of Madras frirm a little museum of Creta 
ceouii zoology. In whii h nearly a thousand s}fcf ies of extmi t 
animals have been recognized ; and, I7 the ini lusinn (d many 
cosmopolitan forms, they permit the correlation of these rocks 
with those in many parts of Europe ; Syria : the north wosteni 
borders of India ; North, West, and South Africa, and Madagas- 
car; Brazil; the Eastern, (Central, and Western States of the 
American Union; British Columbia; Japan; Sakhalin; Hor< 
neo ; and Australia ( 1 ). 

The highly fosslliferous Cretaceous rocks of the ('oroniandcl 
coast form three small patches sefioroted from one another by 
the alluvium of the Velldr and Pennor riven, and by the mit^ 
recent C^uddolore undstonrs. The largest of the three patches 
is in Trichinopidy District ; the othf^ two are west of CucUki' 
lore and north-west of Pondicherry respectively. Tfai^ rest on 
the eroded surflire of the old gneiss, or umn)nfoni»bIy on tbu 
Upper Gondwilna beds. 

l*be fossils show a range In sge from the lowest bode corre> 


C^nranuh- 
del Creta- 
ceoui. 


ThsTd- 
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spending with the upper greensand (cenonianian) to the danian 
The strata are divided as follows into four stages * - 


NinnivDr STAca . 1^'e ^(leciincni nf llaiiuii 

I j\hntifutf Stc., with many 
I Kummhtir(‘tii, ciitecially 0t‘ 
it/oiAs, filling the hnra ma- 
I tru ol large mibUi. 

I Kautilm danumi Suliloth 


AaiYALtlR SI AOS 


Ti iffiitoiaeii galdt utn, d't hl)>, U)»iifT henatiian 
very abundant. Other cuiii* 
mon fonn are Rn Ha diftfr*. 
lata, d'Orb., KoUtUtuia fal* 

Hata, toib., SxcK}>tat and , 

Altetry 0 nia, 


TaiCIltNOPOI Y niAKB 


Zone of HtutHlturax ta ! ImwerHcnonlan 
tuultam, Itlonf. 

(a) Zone of tmhyJiuut nlY. Turoninn. 
pttamplu\i Mnnt 


Ui\ir<R hTAOP * fr) VntxidMammitt^iMaha* j I'lrmmnnlnn. 
I fw, .Still. j 

teffi, .Sow. I 

(tf) Zone rif ViAfoenMuJiia t 

ififlahtj .Sow. j 


TheUtatnr The loa'eiit of these stages, diblinguiRhcd fay the tuniu 
UtaUir, IS only partially rovered the younger Itcds, nml is 
exposed as a wide iMnd along the western border of tlie Tri 
chinopoly ('rclaceous jiatrli, Its base is generally a i^otal reef 
limestone , hut the prinripal part of the serieii ronnistTt of Ann 
sills, ralcaretius shales, sandy rla)*!!, sands soiiu* 

niiigloiiieruU's. 'fhi' fossils ini lude fragments of ryiMrlai eous 
woods, ofti'n limed by inollusrs, with u riih asstwhlage of 
marine funiis geni'rully iiidii’iuing, by their iialun’ and mode 
of prescrvaiiim, a littoral Imliit. Near the ham* nf the Utatur 
stage ociiirs the cumninn lower renomanian atnmonite ShMUhtM' 
^ehia ittjlata. Sow., a aperies rhamrlerisiir of tlii» hori/on in 
Kuro|>e, West Afnt'a, Hra/il, Auslndio, California and rise* 
where; but more esiietially of the (Jrrtareoiis rocLn of the 
Allantir provintx*. The niajorily of the fouils are, howrwr, 
near relatives of, or idcntiral with, those found in th« PadAe 
province. In the higher beds there is a nth Anut t k M r a t 
fauna, inrluding the world wide form A, rka/ama^iutt Urong.| 
fniind also at variuus plarus in Kuruiie, Syria, the cWtsue, 
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Persia, and the regions bordering the north-west of India, 

Japan, South, West, and North Afrit a, and Madagasi'ar. in 
this zone, also, Turnltles cosia/uSt Urong., and Aifctryonia 
lanmita, Lam, agree in induating a middle and upper reno- 
manian age. 

The uppermost zones of the Utatur stage mark the com- 
mencement of turonian conditions by the apiiearancu of the 
characteristic lamelliliranch Jnttceramus le^iatui^ Schloth., 
and nf ammonites related to the Kuropean form Mummitts 
nodosoides 

There is a slight break between the Utatur and the nevtThrTn- 
overlying 'rruhinnpoly stagey shown by a stratigraphii al un 
conformity, as well as by a (‘on^udcrahlc change in the fauna. ***“ 
Among the 'rrichiuniKily liuds there net ur typiial relatives of 
Pachydueus ptramj^Ius^ Mant., an aiiiinonitc t'harai tens tic of 
the lower chalk of Kiigland, and of the < orrcsixinding horizon 
m many other iiarts of the world, ranging over the Atlantic 
Itruvincc, and in the Pacific area m far as Japan, 'llte higher 
Trichinopoly beds mark the incoming of a lower senonian 
fauna among the gastropods and lamellihrant hs as well os 
among the ammonites. Thus the genus ifehitkstUteukia^ Neum., 
reprcBuntcd in the lowest Utatur beds by .V. inflaia, Sow., is 
here represented by the iriearintUa type. 

Then follows tlte Ariyalur htugc, i uvcriiig a Large area on tlie The Ariya- 
east aide of the Trii liituipoly lutt h. A iKimt of pemliar m- 
terest in connexion with this senes is the ot i iirrvnu: in it of a 
tooth and some ill preserved iKines ol the dinosaunan Mtgafih 
Mums^ resembling At. /fHfk/tiftdi^ a well known form from the 
fitonesficld slate, belonging to tin* bathonlan hioge or great 
oolite of Kngland, and thuii muib older than these rof^ks in 
Southern India. As this genus is not known above the neo- 
comltn in Kuropc, wo have another example of the cIrm, so 
well illustrated by tlio (londwana fossils, iliowing the different 
rates of development which octur in widely sofiamted land 
areas, cut off by sea or by other physical bamers from one 
another. The mrist important cqiholofKKls in the Anyalur 
beds ore the upper senonian i[iet ies of ISxfhydiscuh and Uatu- 
Kitti A* Ptigi/Ut Porb., being cs{ierlally t'haracteristU*. Ap 
parendy thii series is also represented in the Pondicherry area, 
where, os In 'rrlchinopoly, the next and highest stage is also 
preserved. 

The Nlnnlydr beds ore InUmatuly related to those of the ThsNlnal- 
Arlyaldr stage, but cemtoin a fauna sufliclenUy ehartoUviitk! 
to perntU their correlatfon with the danian stage o£ the Upper 
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Cretaceous in Europe. Thus the disappouance of ammonites 
and other characteristic Meso/oic forms forcshadowh the faunal 
characters which distinguish the approaching Tertiary period. 
The ( haracteristic form, NautUus dantetfs, Siiilnth., makes its 
appearance, and the only other genus that requires incntiim to 
ensure the Mesozoic tharacter of the heels is the gastropod 
Nennea, Dcfr, whose name is used tn distinguish the highest 
beds in the Pondii herry area Thus t>loses the most complete 
fragment of Mesozoic history in peninsular Indio, the only 
record we have of the life in the seas washing the ('oromandel 
coast when the Mesozoic era was approaihing its Hose in 
Europe. The Cretaceous sea, which lullt such perfei t samples 
of Its inhabitants on the Coromandel roast, also stretched 
north-eastwards as far as Assam ; and there, on the margin of 
a mass of old rocks which formed a iiart of the peninsular 
crystalline gneisses, it deiiosited limestones, sandstones, and 
shale bed.s, containing numbers of fossils identical with the 
more completely studied formations In Southern India. 

Bfghbcil^, The rocks rif corresponding Cretaceous age on the western 
coast are known as the B9gh beds, which occur in the NariiadA 
valley and st^paratc the Deccan trap-flows from the unrieriying 
Archaean gneisses. Some forty spen'es of marine animals 
have been identified in these bed^ including a few cnimn- 
politan forms which show a specific identity with those in thi* 
Coromandel beds, but many of them are distinct types mani- 
festing a greater affinity with Cretaceous fossils frrim Arabia, 
Palestine, and Europe, areas which were covened by the same 
great ocean. In Kathiawar some sandstones in the neighbour- 
hood of Wodhwan resemble the Dagh beds in lithology, in the 
few inipurfccily preserved ftiswls which they have yielded, and 
m their pohiticm unrrmformalily below the Ilccran tmp flows. 

The fJond. Above the youngest member of the Viiulhyan system there 
is a great gap of unknown width m the geological history 
of penimutar India; and it is probable that much of the 
record hah been destroyed by denudation, for its next chapter 
commences with a formation deposited on a land surfare when 
India was part of a large continent exposc'd to the weather. 

The oldest rocks ufler the Vindhyans are diNtinguhhed as 
the TBlrher series, which form the lowermost stage in a great 
system of sub aerial and fresh water deposits known as the (tond > 
wima syitem. In (londwana limes India, Africa, Austmlla, 
and pusbihly South America, had a closer connexion than 
they appear to have at present. Although probably at no 
time forming a continuous stretch of dry land, they were lUfB 
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ciently connected to permit of the free commingling of pbiits 
and land animals. At different parts of this great southern iinulder. 
continent there occur peculiar boulder>beds whose special Jlfdaia 
characters appear to be best explained as the result of icej^ 
action. The boulders of this peculiar formation of the Tfllcher 
senes vary from mere pebbles to blocks weighing many tons, 
generally well rounded and rarely scratched, l]nng often in 
a matrix of fine silt, a matrix which would not exist if the 
boulders had reached their present positions by rolling m rapid 
streams. The formation in New South Wales which is taken 
to be the equivalent of the Talcher lK>ulder*bed has a similar 
structure, with large and sometimes striated boulders embedded 
in a fine, silty matrix; and in this rase the trancjuil conditions 
under which the formation was laid down are shown by the 
inclusion of numerous deluate Fene^Ullae and undisturbed 
bivalves lying In the silt The age of the Australian furmation is 
fixed by the assoriated Upper Carboniferous marine beds, and 
this testimony agrees with that of the boulder-bed of the Salt 
Range already r^erred to (0/1/r, page 70). In Kaahmfr, beds 
have been found containing Gangamop^ris (a typical Lower 
Ciondwflna plant), assoriated with fish and labyrinthodont 
remains related to those of the PermoUarbonifemus in 
Europe (10)« 

The lowermost beds of the Clondwana system are thus fixed Age of the 
by indirurt evidence as Upiwr Carlmnifcmus or Permo-Uar- 
bonifertiut in age. I-atrr on it will be shown tliul the upfier- 
moit stages of Uiis syaicm are assoriated with marine deposits 
of ooHtir, or possibly nc*oromian, age. We thus have a great 
lystsm of strata ranging fnim the Carboniferous, through 
Permian and 1'naaiic times, to the period durir^g which the 
weU-known oolites of Europe were formed. The fossil contHtts 
of this ^stem give a record of the natural history of the great 
southern continent of Clondwdna, whldi dUlhrs in a remarlmblc 
and most interestii^ way ftom that of the northtim hemisphere. 

Allusion has already Imen made to this in the Introduction ; 
and after a brief dcicripllon of the aubdlvlsiona of the (lond- 
wflna formations, the question will bo referred to in greater 
detail, though the few paget to which this chapter is necessarily 
limited are Insufficient for a fttll discussion cif a subject which 
possesses such an Important bearing on palaeontology. The 
teadcr who wishes for moro Infonnatfon Is referred to the 
memoirs dted at the end of the chapter. ' 

The GondwAtia rooks are preserved u smiU petchse 
down, mostly by ftuUtlng^ Into the great oiystallfne waii of Uoodwbni. 
voi. 1. 0 



THE INDIAN EMPIRE 


Bi 


1 ‘ 


11 w. 


thft Peninsula. Originally they must have envered a mmh 
wider area ] but as the Peninsula has been e\[)Oscd ever &mcc 
to the free aclion of weathering agents, the Ciondwflna forma- 
tions have been cut into like the older formations, and the coal- 
measures thus iirc&crvcd in India now form hut a fraction of 
those that once existed. Isolated lutches of fiondwana 
rocks, including coal beds, have been involved in the folded 
uxtra-puninsular area, in the 1 )arjee1ing Distrii t, and in Northern 
Assam. The string of (timdwana patches whirh determines 
the direction of the river Dliuuda includes our most valuable 
deposits of Coal. Their faulted, parallel boundaries and 
general cast-west alignment suggest the action of the same 
earth movements os occurred m structural lines fiorallel to the 
subterranean ridge of high spei ific gravity running aiToss India 
to the south of this line — the great depression of the (langctir 
valley and, farther afield, the main axis of folding in the Hima- 
layan region. All these phenoniuiia arc prolutbly connected, 
though not necussurily conteinporancous. 

The Tai- The lowest subdivision has alieady been referred to as the 
dicrsencs. 'I'he forks of this senes are generally soft 

sandstones anil pei'uliar silty shales, often of a greenish hue, 
which break up in a must t bararleristn way into stimll 
angular fragments, 'rhe peculiar ibaracterH of the Tidthcr 
rocki permit their ready recognition ; and though a compara* 
uvely thin formation, probably nut exceeding ftoo fcx>t in 
thickness, tht^ are developed, with all their peculiar char 
actcristics, over an enormous area on the Peninsula. 

In the upper layers only a few plant remains havo been 
found ; but the Talchers generally, notwithstanding thdr litho 
logical suitabdlty for the preservation of delicate fossils, are 
remarkably devoid of signs of life, a feature which is ronsisient 
with the evidences of great cold mdirati‘d by the glariol 
lioulder-bcdN near the base of the series. 

UamuiU The next younger beds are grouped togetlirr under tlm 
name DiUuuda series, and tlu'se are subdivided in Ikngol into 
the following stages 

Kuiikmu lUgp. 
j. IronaoDc iliiile lUgr. 
j. Dvlkw itAge. 

buriikHr The Uarakars are rei'ognirablc in many other areas ; Init the 
upper slsge*i cannot bo idcntiliiul with certainty, and to(«l 
names like Kamptee, liijori,and Moiiir aie used to distmgaltb 
the Damuda buds above tlie llanlkars in other roolfieldi. It 
is in the Hamuda scries tliat the mtwt valuable Indian eoal«iu»s 



a no LOU y 






occur 'I’hi a&soriated rocks an all sandstones and shales, 
which sumi times attain a thickness of io,ooo feet. Thu iron 
stone shale stage is so called on account of the lunsus of day* 
ironstone whirl), as in the K^nfganj coairiHd, sometimes occur 
in sufficient abundance to sujjply a valuable iron-ore. All these 
stages are m general conformity with one another, though thi 
up^ier may bo found to overlap the lower. 

There is generally, howi<ver, a slight unconformity between 1 'atu.tiet 
thi ui»]K‘rniosl stage of tlu Damuda series and the next, which 
is distinguished as the I'fliuhtt serus. The Panchets arc 
characterised by tin absi nre of coal si anis, being crimposed 
of micaceous sandstones, often of a gneinsh colour, with 
bands of red rlay. 'I'he senes is well known on at count of thi 
ii'ptiliaii luid ainiiliibian fossil boni*s it luis yielded, besides 
a few foNHil plants whuh show more pronounced affinities with 
tliOM of the JJamudas than with the higher bids. 

The whole of the foregoing serlca Talrher, Damuda, and 
Punchei moke up the lowi*r division of the Gondwana system, 
lH‘iug rut off from the Upper Gondwanas fiy a marked strati* 
graphical break, accompanied by a contrast in fossil contents. 

"llic plants of the foiwttr (kmdwjlna beds include many efful* 
setaceous Airmi, while those of the U{)per Gcmdwflnas show 
a prevalence of cycads and I'ontfcrs , thi‘ s{m» ies of roiiuntm 
genera of ferns, an well as other orders, aretiuite distmti tii the 
two divisions. 

The Up{N<r (fftiidw.inas have a Icmx’r seiics dislinguishud asiTiiiMi- 
ihi Kajti)ah.ll senes in Ii» iignl and as the Mali.idevas in the f-ondwiass, 
central isuts of the Ptninsula. 'I he Mahadevas attain a thick* 
ness of 10,000 feel in the Satiniru area, most of the rocks being 
sandstones and unfcissihrernus. The KnJmahAls, on the other 
hand, liave yielded a numlier of fossil plants, and are interest* 
ing, too, on aerount of th(> great sheets of basaltic tm 
Interstratified with the shaly and sandy sodimonti, attaining 
a thiekitess of oser a,ooo feet. The Rdjmahdl lavorflows an' R 4 |naUU 
ofleii amygdaloidal like those of tlin Deccan trap scrtei, die 
cavities yiddmg agates and aeolitsii of runsidurable variety 
and licauty, 

Rocks of Uijper GondwAna age occur at various places Mvins 
along the oast roast of tha Penbiiula. In some cues marine 
fossils have been found associated with the plant*bearlng UeSdirJUiA 
lirds «n(l theu have betfied to fix the posiUott of the Upper Hl^ 
GundwAnu in the standard scale, of marine strata, Move 
pronounced evldatieo as to the age of the upiier limft of the 
(kmdwinas Is adbrded by the occurrence of phmvbearfng 
ti a 
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bedb in the so-called Umia si'ries of ('utrh, whoMS age lia> 
been already referred to as abnut criuivalent tr> iht* neonmiwii 
of Europe page 76) 

The Kola* A aeries between the ^Ijraabdl Iinri/on and the Umta •wrn*'* 
Mlleri deserves special mention on account tjf the anitnal r**niains 
which It has yielded. lu beds occur m the (irwiisan V4IU7, 
and have been named the ICnta*M.1Ieri aeries from two village'! 
near which they are developed. In the lower »ir M.ilcn ntagr 
fossil remains of the remarkable fish Ceraiodtt^ of 

which are still living in Australian waters, and of the rciililian 
genera Ifyperodapedon and Par^sucku^s liccn found with 
numeroua coprolites , while in the Kota stage a greater varioiy 
has been found, including the crtt.starean EUhtria^ and several 
forma of fish and reptiles, with plant remains which tndkale 
the position of these beds in the tiundwAna Mtium'e. 

Chvuten At the time when the GlMSopiem flora Aourishetl on ihcr 
Gi^wiiu southern continent of (londw.lnn land, 

/null and Ca/amtRs vititc lonspirumis among the forrsis 

pUnti. ^1,^ norlhi'Mi heinis{)hcre. IhU the srpatatirin of the two 
great continents was not suflieiently rnmphdi to |»frvrnl the 
aouthwoid extension of some meinliefs of tie' /,r/f»/rs/rw//rew 
flora to Africa und South America ; and the lar t iliat ivpn -il 
members of the Upper Ihilaenruie U/ttlndem/nfH floM, a < it » 
known in Europe and North Anteriru, liave now Ifcrn ft Hind 
asBoeiated with the Ghnepteris flora In South Atiirrtt '4 and m 
South Africa proves beyond riuesrkm that the two wro ro 
existent (2B). 

The Cilois- I'he predominant flora of the I<ower Gomlw^iui syattni, m 
flSrrof Glmopteris and Gangamt^p^m are fimiaifieM Mtnera, 

c^dwAna- has much closer afTmities with the mfSiMoli* plants of Karopi* 
land. with the plants of thr Upper i’aUeoroir coal mruxurrs. 

'I'liis fact at first seemed inconsistent with many rdher evhlcrK < 1 
pointing to an Upper Paloeoxoin age for tin* l>uwt<rC«rmdwlfu>i 
but the explanation oflered liy tint earlier menilMts of the 
(leologit-al Survey of India, though for many years a stumUiiiff 
block to Eunipean jialaeaniolngistb, has received conctiMVo 
sup[iort in recent times. A flora clost'ly rc*4*mt>ling that of the 
Indian GondwAnas was found reiurescntetl ah«o in Au dratu. 
South aiul KosL Africa, Argentina, and Hrasil. In most of 
these places, too, this formations in which the fos>ill plants 
occurred were oihorlated witii a InmlderM iMving tho 
IKsculfaritles of tliat at the liose of the Indian (fomhrtoas, 
and regarded as the rLsiult of ice aition by the Indiangetdts 
gilts. WUli a boulder bed of I’ermoCurlsinlferous a|p! at tht 
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base, and a marine intercalation of Jurassic and ncnromi.in 
forms near the summit of the (hindwflna systaii, we have an 
inferior and a superior limit of the time-scale over whuh to 
distribute its various series. A considerable fraction of the 
lowest beds must represent the Permo-Carboniferous, Permian, 
and Triasbic periods ; and yet the plants they contain .show, 
when ronijiar^ with Kuropcan fossils, a predominating Khactic 
andjumssli* facics. The rcniarkahle agreement between the 
iihssopttris (Cundwana) flora of India and the fossil plants of 
similar formations in Australia, Africa, and South America can 
only be explained on the assumption that these lands, now 
sejiaruted by the mean, once constituied a great southern 
continent. 

'lliBt India and the noutliern and central itaris of Africa ijUtenee 
were once united into one great stretch of nearly conunuousyf*®^ 
dry land is proved by overwheltiung evidence (W)* In the ctnconti- 
Arst place, besides the remarkable correspondence among the n*nt> 
plants which fluuriihed during Upper Palaeozoic times in Indio, 

South Africa, and the portions of East Africa which have 
licen explored, there is an agreement between the poculiar 
generalli^ lahyrinthodonti and reptiles of which remaini are 
found in the PAnchet series of India and in corresponding 
lieds in South Africa. Ho far as this evidence goes, it points 
either to a complete land connexion, or to on approximation 
huffiticntly i'Iqsc lii (K'rmit free migration of land animals 
and pktntx. 

A study [if the distribution of Jurassic ccphalopods indicates Erldmce 
the exihtence of a tro{ilad sea to the north-west of this supposed 
land Inurier, and of a cold sea to the south east. 'Plie separation Sj!i, ° ^ 
was not, however, suRicicntly aimplete to prevent the migration 
of species from the (hitch area, which we prraume to have 
tieen on the north west side of the barrier, to the l.ower ClodA- 
vari, which was [trobably on its south eastern shores, Ilut a 
shiUnw strait in Upper Jumsslr or Ixiwer Cretaceous times 
would be SttSedent to account fur the small amount of com 
wingUitg thus indicated by the occurrence of identical sinsries 
on oppcMtte rides of India. 

Ilie Upper Cretaceous Ibwiils demonstrate the existence of Kvldsnm 
the land banier more completely. 'Phe marine Cretac eoui 
beds near IUtgh« in the tower Narbada valley, contain fossils 
which, cspedilly (he eebinodermi, show striking resentblaneet 
to tlKMO of the (htitofiuous bods of Hyrlo, North Africa, and 
Houthem France, all potchMi of rocks deposited in the great 
ocean of which the modem Mediterranean is a shrunken relic. 
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But the Bttgh beds differ m faciei from the ('rclariiius of 
the 'I'richinopoly area, in the latter, though there are* many 
forms that had a world-wide distribution in t 'rct.trcniis tiittr>,, 
t>'pea related to the fossils of the Parifir provinre prcjioiulr wtc, 
os shown by numerous correspondem w with Souiti Alii*a, 
Borneo, Japan, Sakhalin, ("hili, Cahforni.i, Vanrmtvri, .uid rsen 
as far as Queen Charlotte Islands. We have thus a contra 4 
between the MBditerranean-Atlantir (*ri*tari'tms provinc e awl 
that of the Pacific, and this contrast is prcHcrsi il m thr ll.igti 
beds on the west of India and the Trichino[H)ly fornulions mi 
the cast coast. I'he evidence goes even farther, for in As 4 ifi, 
Tricliinopoly, and South Africa the* t.'rflaretnw licH^ shim a 
distinctly littoral character, indicating the fart that the* oltl 
Mesnroic coast-hne on the cast was not far from a lini* joining 
these places. 

Penlitcnee There is still another piece of eviilenri* as in the esittriirr 
eo^uul In do- African continent, alt the in ore striking bemuse 

ndfie. il belongs to an entirely different iichl nf iibsr^rvatinn. It t \ 
found that between the Sc>i licllcs, wlwli nrc i (inner iihJ tiy 
comparatively shallow waters with Ntadag.ist.ir and .\fnr a, and 
the Maldives, which are on the Indian * mitincntal 111.11101111, 
there esisui a submarine bank, preventing Ihc n r i nld .\n(at( tn 
currents that cbaracteriae the greater depths in thr Smith 
Indian Ocean fVom extending into tbit Amlnan 11 huh 

lias thus a higher temperature than the water at (mrcsfimifl 
ing depths to the south nf this Innk. Wc have hiic itu* 
remains of the old continent, ileprcased suHiHtmtIy to «ul 
off India from South Africa, Iwt still enduring ns a ImiiL 
between the great abyssal dciirminns tn the north nca and 
till' •inulh-casL, 

BJTflehi of Kinally, the modern distribution of animals h mpUincd b> 
contlnont ^ Mesnroic Indo African enntinent, ami in 

mthe furnishes further evidence in favour of the rmwiuwon 

ttjdem already based on iialacimtologirml data. Within ih#* |i*rt nl 
Sola of ’ *’‘**** I*’*'* plain are mimtier* r»f genera amt 

sninnli. species not found in other parts of thr* Imlo* .Malayan rcKitin, 
which have near relatives in Madngasmr and Snuih fViiiral 
Afriet, These, distinguisiied os the Dravidian t mvilitiient 
the Indian ihuna, are roni|janitively low iorms, iiiosil> rr[<tdrs, 
batrarhians, and invertebrates, with only one nummalian genus, 
PhUhanthoniys, The likeness between the Dtavulian fotitwt 
of the Indian Penintula and some forms in Madagaiuar tan 
only be accounted for by this siitiiKihititin of an onrimt 
land communication, while the amount of dlmganen dwy 
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fihim IS nn moic than would be cxpcrLcd finm indcpc^nrlcnt 
cvolutifin, smre the sqiaration wcurred in early TcTtiaiy 
tunes (IS). 

'I'hc ^eat revolutions in phyucal geography, which took The breilc- 
plare towards the end of the Cretaceous and during ®"ly 
T'crliary times, resulted in the break-up of the old Crondwilna lantl, 
continent, and were followed by the rise of the Himalayan 
range. These orogcnir movements appear to have been caused, 
nr ats omiianied, hj igneous action on an unusually grand scale. 

'I'liB great masses of Imsii lava « ovenng more than 200,000 
siiuare miles in pcninhiilar India riinain as a fragment of the 
onnrinoiis Hows which must have spread over that area, and 
pniliatily over a very iiiuth larger ]K>n!on t»i the old (tondniJna 
continent to the west and south, now buried under the Indian 
Ocean or irmoved by denudation. Among similar phenomena iRttpons 
m other parts of the world, at or near the same {leriod, may lie 
mentioned the great liofialtic flows of Northwestern Eunipefif M sm- 
with their asNociated granites, gabbroa, and other intrusive times, 
rcxks, and the Laramie series in the United States which vety 
rlcisely parallels the case of the Deccan trap of India. BesidM 
the Deccan trap, other intrusive and extrusive igneous rocks 
made their appeamnre at almut the same time in parts of 
extra-jicninBular India. Burma contains intrumves of basic 
and ultra-basic nicks rutting through the early Tertiary titrata, 
and now remaining as conspicuous masses of serpentine. In 
the North wrNtem Iltnuilayas similar rocks, acromiiamed by 
volcanic ashes and priitrahly also by lavas, were formed during 
and subsciiucnt to lower eoct^nu times, while in Baluchistan 
even more extensive scries of eruptions have been detected. 

Kmatly, with this great ]icri»d of earth-movement we must 
connect much of the granite which is so prominent in tlie 
Centnl I Umalayas and contributes to the great core of the range. 

Ibe Ruist extensive and best Imown of the instances ofTh^Dao- 
eruptive activity which rharactcriml the clow of the Mcsoimlr, 
and the opening of ttm fainaxoir, era is naturally the Deccan 
trap. The great lava flows whith make by far the chief pan 
of this formation constitute the plateau of the Deccan, com 
reeling ill older rocks over an area of seo,ooo siiunre milea, 

AlUhK up the old river valleys, and levelling the surface of thu 
country. Suboeqiumt denudation lias carved these lava-flowa 
into terraces and llattO[tiied hilli, iriih, as in the seaward 
ikre of the Sahyfldri or Western (IhAt range, steep scarps, 
rising to alwut 4,000 fiset and indicating a part only of the 
original thickness of the arcumnlated lavas, oshee^ and beds 
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of intentratlGed marL The tnip-roi*k usually a foiin of 
olivine basalt or augitcnandesite^ rarely iHjrpli>ritii , but itfirn 
vesicular with amygdala of beautiful reolitcs, ralntc, anil agate. 

L»- At the base of the flows are Iwli m wliii h limc'itonrs ol 

metsseriei. origin predominate, 'riiese beds, Known as the 

Lamcta series, were laid down unconformably on all tlie otekar 
formations, even on the youngest memluTs of the tUrndwina 
system, while they were themselves exposed tn Iiwal drnuda 
tion before the lavas spread over and proterted them from the 
weather. 

Among the few fo&sils which have been found in the iMiinrta 
series are the bones of a large dinosaur, IltaMutunii 
Lyd., allied to some laiwer Cretaceous and I'pper Juras^u 
reptiles in Kurope. The ociurrviirc of this form in strata 
which are certainly not older than UpprY Cn>larcmis agrees 
with the evidence of the Mtgahiiturus from the Anyaldr stage 
of Southern India, in tainting in die lurlcwanl dilate of evulu' 
turn among Indian rejitilcs m I'pikt McHo/oii times wit 
mure anumg the many evident as iioiii Iriiluu Kcolngy in fimve 
that correlatitm of strata hy land aiiniiats idLcti < niiiiadnts the 
evidence of marine fonns. 

Age of the In making an attempt to fix the itotinmi of the Ihrrtaii trap 

in the Kuropean itratigmphical scale, the chief {xnnt Ui giiHte 
our Judgement is the iket that we are limited below by tbr 
Cenomanian IBflgb) beds and above liy the Nunimulitn’ rw ks 
of Cutch, while in Baluithiafaln what appears to cormiioad to 
the base of the series is associated with marine ntrau tA abwn 
senonian age, and in Bind the upper flows have spreKl otu 
over beds regarded as equivalent to the oldmc Tertiary in 
JCurofie. The eruptions thus jirobably began at atwiit the 
time of the formation of the upper chalk of England, and 
fmlihecl before the remarkable foraininiferaJ genua NummilUtt 
made its appearance and spread throughout the great Kutsaian 
central ocean. During this itUcYval, which gccilogk'aUy Is a 
very short one, there was time for the artnrniulatitm of lava 
flows which atnountsd to not Iiys than 6,000 feet in thickncM 
in some places, with intervals of rest sufficient for lakes, stw k«d 
with fkeih'Wtter mollusca, to form on the cold surlhm of smuil 
of the lava-flows. Bo tliw remarkable arcumulatKoi of vokanip 
materials has remained until to-day, with its original honarai 
tality of bedding but slightly disturbed. Kxi%i>t tm its miftli' 
western fringe^ who’e it win bent down with tlie subdding lend 
to the north to lulTor the encroachment of Uw mufy TertUty 
sea, it has remained exposed to Ute wetdior, which has narvad 
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the great lava-floHS to produce the charar'teri&tic scenery of the 
Dcrian plateau. 

Until the Deccan trap has been dissected out by the weather Ultxa-buia 
m the way in which the Tertiary basalts of North-western 
Kurope have been cut up^ we shall have very little visible timp, 
evidence of the masses of ultm-iiasiV rocks which almost 
certainly lie bcloa. But it is just possible that portions of 
these ultra-bosK locks have been scjuiricd into the early 
Tertiary rocks of the Nortii-wcstern frontier, and the numerous 
masscB of olivine rock exposed in Mysore and the Madras 
Presidenry may even have had a similar origin, though it is 
also ('niiu‘iv.i 1 >lL' that the latter are as old as the Cuddupah 
lava flows whirh, like the Dei can trap, once extended far 
beyond their jircscnt limits. T'liesc dunite masses in Madras tiiuhn of 
can be disinisied with a very few words The majority of 
them are almost jnire olivine, though at times they contain 
enstatite and i hromite, and locally jiasi, by concentration of 
other nnnerals, into various forms of picrite. But the chief 
feature of interest in connexion with these rocks is their 
freejurnt, almost constant, decomjjoeition into magnesite with* 
out ordinary serpen tinous alteration. The original olivine-rocki 
must have been attacked by water and carbonic acid of deep- 
seated origin, iiroliatily originally contained in the magma ; 
and, with the formation of iiiagnesUc, clialadonir silica lu also 
sc|nrated. M'hc so i ailed Cihalk Hills near Salem (xi*' 39' N. ; 

7ft" 10' K.) fiirin a well known instance of tliese perldottte 
eruptions, bi*ing no named liecause of the abundance of 
dax/ling white magnesite. 

Passing on to Burma, we find numerous and large masses of SerMlnai 
pcrldotite whii,h were erupted in early T’crliary times. Unlike 
those of Madras, whose age, it should be remembered, is Buima. 
unknown, the Burma iieridotites are always mucli serpentinh^ 

One instance, interesting because of its connexion with the 
valuable mineral jadeiu*, may be taken as an example. In 
Upper Burma, in the vicinity of Tawmaw (25'’ 44' N. ; pd** 14' 

KX serpentinoua rocks are found piercing strata of niiocene 
Slpi, MicfOKopte examination of the rm-k shows Umt large 
of the original olivine have escaped hydration, but 
most of the mineral has been altered to beriientlne. The 
jadoite oceurt In the masses of serpentine, standing out, when 
exposed, by Its white colour igainst tbe dark green serpen- 
tine (01). 

Herpontinous masses, pntsumaVily of the same age as that 
kitmaive in the tniocene rocks of Upper Burma, are found also 
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as irregular bosses and dikes at ^arimis {ilares mainly nn ttu* 
eastern aide of the Arakan Voma, where thej are intnulerl mtn 
rocks of the Chin senes. The seriientinet with t hrtmiite, fniinrl 
in the Andaman Islands probably belongs to the same sfiifs rtf 
eruptiona. 

Iftnenas balurhistfln was the sicne of llii' grandest and inn.t intir 
liiilnchifc manifestations of igneous action during this inrirKl. 

[in. ' With the bedi of volcanir ash whirh arc fmiml Indow ih** 
hippuntic limestone (Cretaceous), and .it difrr>rrtit stigcs to 
the middle enrene, there are lertam baste intnisicms whir It* 
with the ash beds, were formed before the folding of the f»H'ks 
Tn-tiaiy and have' ronseciuently suffered thi* usual tlefortnations. Kiihrt 
^ acrom|»animcnl of the folding tnciwincnts 

phyre*. great intruhions of granophyrir rock graniliw and mnrr Imsu 
types were forced into the Nummulitie limestone and asw 
ciatcd rork.*i some time after the close of the ecKcne periotl. 
Then followeil the injection of dikes and &iIIh of doirritr 
before the plioicne strata were deimsitctl. Hut this dir} not 
close the vohninc action in this intcri^slnig .irp.i: lovjs and 
ashes were ejurted and further nuiteii.il injertirl him ihc 
pliocene (Siwillik) rocks, while eruptive oeinit) {Hiuiirrl on 
to recent times in Italuchistiln as well ns m l*ri »i4. and 
of the volcanoes arc still active, though showing .i^tn* tH 
senility [90). 

With a lirief remark on the granitic rm ks, licrausc of ihur 
Iiossihle connexion with the Ilimfliayan granite, we must kavr 
this altmclive section of Indian geology. It is intrrtsiing n* 
note llmt the granites found rutting the limestone*., whuh urr 
Aill of Nummulites, often show the peruliar granii|ihynr sinir’ • 
turc bo cliarartcrihtic of the tumibr early 'I'ertury rocks of 
North western KuriiiK*, that tht‘y pass in the same way niU» 
more Imsic types also with micriigruphic strurturrs and that 
they arc similarly traversed by basaltic clikra. Hut Wskks 
these peculiar ftsitures they are m [darrs pfirfdiynlir, ami 
otherwise recall some granites in the ('entr.n] Hitn^layan 
aone. 

ThsTw* While the Deccan trap was bring |Siurcd out on ibr 
riol ^'rhs I’eninsula of India, nt tlic time when the lypii al f 'nim nnis 
psii4«p fauna of Kurope was gradually giving way in ihr form., whwb 
distinctly Tertiary fonnutitms, dcprisiiinn was gotag; 
Tartlary. on in the scos washing the west timst of India . and as m nwtite 
we have prewrved, in fmrts of Kind and IbluchisWn, serUtMnta 
whirh contain fossils with affinities both to tlm f ‘retamrm and 
to the Tertiaty tyfies, The exart side nf the dlviditig line on 



which a jiartirular formation should be placed ran be decided 
only by detailed examination Of its fossil contents. 

In one of these cases, -which alone there is space to mention, I'anhta 
we have a senes of beds in which some highly fosBiliferous 
oli\ e-coloured shales contain large quantities of a peculiar 
globose species of lamellibranch, Cardita beaunanii., which 
gives its name to the formation. Associated with this form 
arc reptilian remains with Mesoroic affinities, besides corals 
and cchinoids of mixed Cretaceous and Tertiary types which 
have yet to be rntically c'minincd. Ihc association, os an 
interhedded flow, of amygdaloidal trap with the Cardita 
hiautnontt beds gives one fixed point for the age of a portion 
of the Deccan trap- 

'I'lie 'I LTtiary system which forms the southern fringe of the 
Uininlayas is divided os follows : — 

( Upper Siw&lik. 

Middle .Slwelik. 

hlwAlik r>r Nlhan aCige. 

i Kattvli stflfe ) Manre 
Defpiiud fttiKC i beds. 

StUAtha sta|[r. 

A review of these 'I'crtiary dcjKiMts shows a general passage Illtnalmr 
from marine ticds at the base to the great river deimsils of the Tertterle. 
Kiwaliks, whii h are essentially similar in origin to llic mcKlern 
alluvia ibpo'iilnl by the rivers emerging from the Ilimiilayan 
valleyh on to the {ilains of Hindustiin. 

'1 he lowest or Sabathti stage of the Kirmur scries consists of SaiAUie 
a highly dihturbed set of gny and red gypseous shales, with 
layits oriiiiirstnne and sandstone, in which the fossilB indicate 
a marine origin and an age ciiulvalent to the Nuromulitic 
lieds. 

1'he Dagshai stage, with its hard, grey sandstones andlisKshil 
bright-rtxl clayii, follows ronformabty above the Sabiilhu beds, 
and in turn posses up into the K&sauli stage, which is essen- 
tially a sandstone formation In which tlic clay beds are dislim ily 
lubwdinate In c|uantity. 

On vtaching Kaiauli stage all evideiv cm of iiiariiic aiiion KshbIi 
disappear, and the deposits seem to have been formeil 
fresh water, the set having then permanently retreated from 
the plains of Northern Hindustan, while the rondiiltmn favour- 
able to the furmation of the great thicknc'siics of sandstones, 
clays, and congtcimemtai which mark the Upiwr Tertiary, or 
Hiwdlik, leritMi were developed. 
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Marine conditions prevailed in I^wer Tertiary (NunitnuhtK> 
timea along the foot of the Hinialayab, o& far cast at an> latc as 
Gorhw&l, and the deposits of marine Sabathu hcdN ran 1 m> 
traced at intervals north.westward to JaminUt while Xuniinulitie 
rocks occur nlsp in the Salt Range; over vanriuv |>arts nf the 
North-West Frontier I'rovincc, rnvering up large troi tv of older 
rocks ; at the back of the zone of cryRtalhne, and now generally 
snow-rovered, peaks in the far jiarts of Kashmir and l.Adakh , 
on the Tibetan border m Spiti and Kumaun ; and away to the 
far cast in the regiim of Tibet north of Sikkim, Still fart tier 
cast, m Assam and llurma, Numniulitir nxks ocnir in 
numerous places. Within the limits of this rhapti*r it is 
pohiiihle to refer to a few only of the retnorkahle fraturtn of 
this widespread series of deposits. T'he guiding line through 
out is generally the occurrence of the remarkable foramlnifer 
Nummulitts^ which, on a< count of tlu* way it spread itself 
throughout Europe and Central Asia in early 'rcriiurv limes iv 
as useful in marking a stratigraphir'al lion/nn as the freely 
rolgratiug rcphalopods of the Me.sii/oir group. 

In Sind, where the Teriiary nianiic rorks li.ivc mIUhiM an 
exceptional devclopmem> the ftdIiAving suhdivi.irms an* 
recognised: - 


Munchhsr . 
(Hi . . 

Nifl 


Mlncfor tnllnMnw. 
Mwcfiw. 

Ollgneaie, 

PiIsIimiIjui. 


Klrthir 




Kifllkut . 


VjiMidaii. 

.Spsmsdsa. 


t'xnlita tiwufiKmu ficdi 


. Monttsii. 


'J'lu' lower jmrtion of the Kaiiikfil stage is poor in 
consisting of pyritims and carbonaceous sbalcv and •mft 
variegated sandsloiies with gypsum. 'Ilic upper brd^ how 
ever, arc rich in marine fossils, among which in the two 
uppermost xonea are Nuinmulitca of di/Terent s|itcim whoh 
persist thence, through the Kfrtimr, to the lamer Nari ntage. 

The great thicknesi of beds reimamtud l»y tlic Kamkot 
and I-ower Kfrthara hai not l«en preaerved tii flalurhivUn, 
where a aeries of beda diatuiguiahed by the luitic (ItUatj r«st 
directly, and with distinct unronftirmiiy, cm ttie 
hmtnwnti beda. The (Jhirij pnssca looUly into hyarhljfcw 
niatcnal (the Khojnk shticaj, which aif|inrrmtly accuwulitled 
with raiildity and produced u gniit thickening of the liedv 
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without much change in their fos&tl contents. Above the 
CihilKij-Khojak stage we find a limestone fonnation, known as 
the Spintangi stage, which is represented in parts of Baluchistan, 
and caps the scarp of the Klrthar range between Baluchistan 
and Bind. The great thickness of Khojak, Ghazij, and 
Spintangi beds in Baluchistan represents merely the Upper 
Kirthar of Sind. Between the middle eocene Spintangi beds 
of Baluchistan and the Ixiwer Nari (upper eocene) there is a 
distinct unconformity, corresponding approximately to the 
bartonian of England. But tlus gap is not apparent in Sind, 
the yellow or brown Nari limestone folloi^ng the white 
limestones nf tin* Klrthar stage with seeming conformity. 

With the l.owur Nun end the Nummulitcs, and the limestones 
in which they occur arc suci'eeded by a great thickness of 
rrim|)arativi'1y liarren sandstones. 

KeprcsL'iitativcs of the Nuromulitic scries, which are so well 
developed in Sind and Baluchistan, occur also in Cutrli and 
Kathiawar, in Surat and BrtJsrh. 

The I.ower Tertiary rocks of the Kohkt region are remark- Rock-mlt 
able for the valuable deposits of rock-salt which occur at their 
liaie, and which, in default of contradictory evidence^ aretuirirb 
asaumed to he of Tertiary age, though the base of the salt 
liearing scries is not expused. "llie salt, and its assoi'iatcd 
gypsum, shales, and luinds, in the KoUat region present certain 
Hiarar (eristics which distinguish the formation IVaiit the salt 
tnnrl occurring so mysteriously below the L'amhrian t>eds of 
the Salt Range m the Punjab. The colours arc genemlly grey 
instead of reddish, and the iKitash and magnesium minerals r>f 
the Halt Range are not found in the Kohat area. 

The I .ower Tertiary rocks of the* Kashmir and Taiddkh area I ower 
deserve si*crial mentictn on account of the assoriaied periduthes 
and basic igni‘«ius lavas and ashes a set of rimks which, placed mir, U- 
in this stratigraphical position, suggests a genetic connexion 
with thr gmat Deccan trap eruptions and some of the liasie ^ 
cfuptives of Baluchistan of about the same perknl. 

The Nummulitic: rocks of Assam an* of iin|Miruinee on 
account of the economic value of their liincstoiies, coal bids, 

•ad mtiMfal nil, which are referred to in dcuitl in tliu t liapter 
on Mines and Minerals (Vul. III). 

In mlorene timoa the* sea was driven linck, and iiiariiie Mloerami 
strata of this age are eonscsiuently rcstrii led to nreos tu'orer 
the present coast lines. In Kind then* ih a lino display of 
marine mlocune Imds In the Klrthar range, where' the seties 
is cut through by the (lAj river and Is named the iiftj serH in 
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consequence In C'utch heels of rorn spnnriinft agi‘ are uril 
develuped, while far away tm the other suK* ui the firninsular 
mass there arc relies of the miorini sea m ri>[icr Burma, 
distinguished as the Venangyaung scries. 

Tcrtiaty The earliest renirds of the 'I'lirltary liisiorj nf Burma an 

HumwV'* healed up in a great thirkmss nf llysililiki shales antt 
hmestnnes wliii'h, nc furring in the hiresi i I.til anil aliiiosi 
inac cessible Arakan hills have only hcen supeilu lallv lAaiiniieil. 
Above these, im both flanks iif thu /one of oUlrr riKks vilui,h 
stretelies from t'afiu Negrais northwards to Manipur, ivi hritl 
marine beds, the Bassein senes, of upper eoreiie age, sluming 
tliat a great part of this area was covered by a shullow r«ra 
This sea hurame, m lower miorcne times, silted up by sanil 
and mud, with included organir remains, wiiieh afterwards 
gave rise to the thm coal beds and )wLroleum Inuring sands of 
the l^rnine stage. I'heii followed a further inroail tif itie 
miorciii: sea, with its ronds erlimoUerms iiioliusrs, enistai'ea, 
and flslt, man) nf whose diretl deseciKlants arc living to^y 
in the Indian and i*ntifie tin. ins. 'Ihcse, and lln d'lMisils 
fomivd m the csiuanes of the iivrts wliuli )H>nted ihrir 
contutus into the rmoivne sea of Burma. ion4ihite Bn 
Venangyaung stage. Then fidlowetl the iliangis wiiiih, atur 
a local denudation of thu Venangy'auiigian Mstimenis, resnlud 
in the deposition of ao,ooo fert of aandatoiies m river vatleys 
that formed the home in pliocene times of many remarkatilf; 
mammals and reptiUn, rimtetniKirancous with, and in many 
rases similar to, the animals whose remains have made Itte 
,Siw.1hk series so famous. 'Ilie folding of these {diotvtw mrlts, 
distinguislied os the Irrawaddy system, into a north and south 
senes of anticlInuH and synclines introdured ih** mod**rn' 
ph>siral ronditirms of Burma, and deieriiiintd the ilt >}Meutiogi 
fit the great valkys of the Irrawaddy, Situng, uml .Sdiwern, 
whoso stiditiients are in plarcs burying, wtiih in oilier', the 
rivers are culling away, the de|x)sits |irodutetl hy the gr^at 
rivers whidi drained this area in pliofine linn^ The 
southerly extension of the ItraMnrldy senes ts luirivd under lh<' 
delta of thu river, and {Kissildy even under the AiirUman Srj, 
where a longitudinal depression forma ihi Mitniunne t»»n 
tinuation of the Irrawaddy liasin, and cmiiea to ihe tturCicc in 
the Andaman and Nlrrdiar Islandii, where, Ik'sidis unfloavihicr' 
ous rucks iimilar to thtcfc of ilm (*hlri series of tli«^ Arafcan 
hills, there are younger xofL llmestoiii », clays, and conit studs 
whose [ireciau age is nut known. 
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Tabk of Tertiary Formations in Jiorma, 


FnrifMiiuiii 




iHRAn MiIlV SVSUM 30,000 feet. 


J f per — YelloWf fnnble nandiitoiUA > Terrestrial anil 

with bed* nf liniwn clay. No foMil | Muviattle. 
bonn, ioktil ihoiHl scarcu 


rbuccnc 


Lowr sttiiSi— VpIIuw, friable sandstones I 
and Lonitloiiieraleii, MolH fnsiil wood • 
and braic* 


Pm.i, ti\SllM. j 

\tnon)iyaUf^ unt\,- (iIaulu- > l'.sluarinp and ' Minccne 
nitip oaiiilstime ami olive green days. j Maibne. 

t'ltuiu o/'/rr, - Jiioo feel. IVtmllferoua | j 

'iiinilsiiiiicJi, blue clnys, and coal aeania j 

|tlAssMN srsTKii.— f.jao feet, fiandiitnnea I Marine . . , Eueene, 

and flbalea eapiterl by Naininalltlc hme- 1 ' 

atnnefe. I 


Chin symiim 10,000 feet nf unfosal - 1 
dferctui ahaloa and hmrstoncs. 


U^lletr^ 

mined. 


Thi Chm Kcric^ has nid, m> far, yiildcd any and t'hlnnenca. 

iK’yiiiid Summuhie\ very httlu has hern obiaincd from the 
nasx‘Hi aeriis, Imi one of Uh fusails, VelatfS ikhmtede/ianai 
(*hcmii., is a giiotroiKMl of great inicrest un ai count of thi« 
further evidenre of kh wide diatributioii and ronsuciuent value 
» a means for drlfrmining the gcologiral horizon. From 
France, this gaatropiKl raiigcK through Italy, Kgypi, Feroia, 

Cutrh, Sind, and Wcateni Burma, being a widely diitributecl 
InludiUant tif the great Mediterranean aea which Hlretched 05 
a Mt aerusa this area m early Tertiary times. 

Hut the chief interest to the student of natural history lies Yenang- 
in the rich molluscan fauna of the YfriangyannK senes of the 
mloeene Pegu system. Thm' beds, well exposed in tlie’^”**' 
aotlchfitt m4r Ycnangyat (ai** W N.; 51' K.) and south- 

words U» Mmbu (so'' 10' N. ; V4'' K.), have yielded iti; 

ipedei of Pekeypoda and Qastropoda^ of whirli 30 |>er 1 ent, 
are cither identical with or closely related to hpci ics now living 
HI the Indian Ocean, and 10 per rent, have near rebttiuni 
still living in the Westirn Paiiflc. Whilr no siwi'ies among 
this aimemblagu of iiioHusci Is identical witli any fouml in the 
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iiiiocene b&da af Europe, 14 per rt>nt, havr^ their nturv'ii 
leUtives m the vell-knnwn eoci-ne beds ni*ar I»*ri«. 'I*hp%c 
forts indicate an easterly migratifm of many r>f thr mollufiraii 
animals during Tertiary times the desremiants of thr eoD nr 
sea of Europe living m the mirtrrne f»ca in India and tlumiat 
and contributing, by furthor movenirnt ea<«t«ard, to thp fauna 
now living in the seat r>f Japan, I'hma, thr Philippinrs ami 
Australia. The mioecne beds of Uurnta have ihu't juddnl 
forms which c onstitutr connecting links lietwccn living foim > 
in the Pacific and closely related extinct sprrien wlm h livrtl 
in the eocene sea of Europe. In home of tbi!M> thi 
living species arc, so far, only known east of SingapoK, having 
apparently, during the continuatinn nf this easterly inigratirnt 
after miocene times, become extinct as far as the Indian Ocean 
is conccmetl, while their descendants have paoMHl on to the 
Pacific |ai). 

Th«.Slwa> The name Siw&Iik, now applied to the fringing ftuithilh 

llkierlet. „f Himalayas in the United Pnivinrrs and thr Punjali, iv 
also usefi to indicate a great system of river tk'iHisits remark 
able for its wealth of vertrbmtc fossil rctiiaiii'k. 'Phi' deprnitt 
of sands, clays, on<l congltimemti'S are csM'nti.illy Miniiar |i» 
those formed in modern timev by the HinsUjyaii riven i amt 
their relathms to the modem alluvium 'how that ihry were 
produced In the same way, and were then i aught up in thr 
folding movements hy which the IlinuUyas, rolling nut a’« 
a mighty rock-wave towards the south, nsw a» the greatest 
mountain range in the worIcL 

'Phe most interesting and, fur siratigraphlcal purposcf, the 
most important among the fossd remains found in the KivAltks 
are those of vertebrate animals, t>s|)ecially of the mammaltafi 
class, 'Phe exact hurixon of many of the x|icnmens wan imh 
rBCorUcrt liy the collectors ; and it it conscfiuently nm rntam 
whetlu-r the apjiarent mixture of forms having relatives in the 
oligoeene, niincem\ and plitK*etie strata of Kiirupe correctly 
reprusrnta the life in the Jungles of the Ifimatayiin ftaMhlUv. 
or whether the order of Hurcessinn was thr same as in Ettivtfir, 
'Ihc general fanes of the fauna, however, prrdoininatutg 
pliowne affinities, rm the whole newer iliait the lir,«*ds of the 
Manchhar beds in Sind, lor which an upiwr inHa'enn it 
accepted on stratigraiiliical as well an ijalamaiiotogiral evidence. 

A remarkable feature in connexion with thr SiwllUt 
brale fauna is the abundant c of the larger rtutnimals, and thn 
rireiliiminancc of true ruminaiih over the urUritLici>tr ungiilaics. 
Outtif sixty four genera of niamnials which have htomhlemlAed 
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among the SiwAlik fossils, thutyminc have species still living, 
while twenty-live are now extinct. Among the reptiles only 
two out of twelve genera are extinct, while all the birds and 
fishes whose renuuna have been examined belong to living 
genera The impoverishment in vane^ of large mammals 
smcc pliocene times is a feature of considerable interest, as 
it is not peculiar to India and is supposed to be due to the 
cAbets of the glacial epoch. We have now but a single species 
of elephant in India to compare with the eleven species which 
lived at the femt of the Himalayas in pliocene (Siwfllik) times, 
while the two species of Bos now living in India are all that 
are left of the six which formerly lived in the Siwflliks. 

Very [lertincnt evidence as to the age of the Upper fiiwflliks The Ina- 
is obtained in Burma, where the basin of the Irrawaddy 
contains a great system of beds, chiefly composed of yellow ^ 
sands, which attain in some places a thickness of 20,000 feet 
and rest, with slight unconformity, on marine beds whose 
uiiocene age is placed beyond doubt by their fossil contents. 

'I'wn features of special interest in connexion with tbeae beds Kotril 
may be mentioned : one is the common occurrence at various 
horisons of pieces of iilidfied, exogenous wood; the other it 
the abundance in the two lower tones of vertebrate remains 
agreeing very closely in character with many of the remarkable 
forms whicli have made the SiwilUks so famous. 

The vurlt'brate fossils air, from the geological point of view, 
the more iniercsting. The specimens so far collected apixiar 
to belong to twenty-six species, of which only thirteen have 
been siiecificdlly determined, and eleven of these arc identical 
with forms known in the Upi>cr Siwaliks. 'llie undeteroiinud 
species belong to genera which are all known in the SiwUiks; 
so dttYn is a sufficiently eomplrtc correspondence to justify ua 
in regarding the Irrawaddy system oa the equivalent rif the 
Upper SlwAlika. At the atratigraphiral jmsition of the Irra- 
waddy system shows it to bo of pUoccnc age, we thus have 
a confirniaticm of thn conclusion which has bcun arrived at by 
a comparison of the Hiwilik fauna with the pliocene fossils of 
other lands. 

U is probable that the rocks known at the Tipam sandstones Tipsm 
in Kortb^etiCera Assam are of the same agu as the Kiw&liks yff g'y 
and the Intwaddy series, but no unquesiionablu fossils liave 
been found in thorn. 

Since pliocene times, when the Himttlayas finally row as i*wt-T<v 
a great barrier between India and tbu rust of Asia, considerable 
changes have taken place in the iihyilcal geology of the 
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country. In the two great areas of ftilding whiVh meet the 
eastern and western extremities of the Him.ilayan rangi' 
volcanic action has persisted down to recent times. (In the 
east we have Barren Island, Narrondam, and l*up{a, rqirc- 
senting the northern extension of the line which in the rrgtcm 
of Sumatra, Java, and the Sunda Islands has heen so retnarkahle 
for its volcanic activity, while on the west, m the Iranian reginrt 
of folding, we have volcanoes like Koh i Sulldn, Koh 1 Tafflan, 
and Basman Koh now settling down to ttie sotfatnnr 
Earthquakes tend generally to he more frettuent in thr 
regions of cxtra-peninsuIar India, where the rorkH have lierii 
recently folded, than in the more stable Peninsula ; and ihi* 
areas which have recently come intri prominence in thi<i mn 
nexion are the Province of Assam and Ihr K.lngr4 vathy 
in the i'unjab llimillayas. In the formti- trai't the most 
violent earthquake on record occurred on June ij, 1807. 
The known extent of the area over which the iihcrk was 
distinctly felt WAS about 1,700,000 si|uarc utiles. WitliJn die 
cpifnnal area of 10,000 st|itaru miles, whidi was nituaiccl m 
Western Assam and Kastem Jicngal, alterations have im<i tirtnl 
in the hcigliU and relative posuions of the hills m nddiiion to 
the usual phenomena of earth fiKSures '4ml rrupnrue>, 'anall 
faults, and the destruction of buddings. Thu violent e of ihr 
fflovementa is 'shown liy the fracture of ufiright stones tndiiat 
ing, in the cose of short stones which were bmkni and over 
turned, a modified form of projection, whfle in othm there 
was distinct rotation liy the action of a vnrticoiie motion in the 
ground. In the alluvial areas the dlcicth were espccully con 
spicuous vibrations being noticed in the distant and dctasdicd 
alluvial area of AhmadAbdd, though the eanhriuake wa« iit4 
niiticed over the rocky ground to the cast fur alumt a hundred 
miles In the As&amdlcngiU alluvial ana the rivt.r cltantieh 
were narrowed, railway lines were bent into sluqt curvn and 
bridges coriiprcssed, while fiwtures and land veuti ojimed in 
myriads. Ever since the great earthquake of 18^7 the lanw 
area has been dhturlK'd by small hhot ks morr* than tming 
recorded during the follnwiiig year ( 98 ). 

The Kangm earthquake fUTurred on April 4, iv#Ji» at an 
early hour in the morning, in r nnseqUMnee of wIim h it iruilted 
in B great loss of human lifi*, eittimated at almut 40,000. Its 
epiforal area lay about a rurverl NW. SK. lino, wm 
I Tie miles long, extending from the ncighlmurhood of Kar^^ra, 
through Kulu, to near Muisoorie. Tins line corrrssindh ut 
a fault or chain of faults, which, emerging near the Miiface in 



GEOLOGY 


99 


Hi 

the Kiingra valley, caused the greatest destruction nuar the 
north-west end of the line, with an intensity of shock diminish- 
ing to the south-east, where the focus was deeper below the 
suriace. The area of extensive damage to masonry buildings 
was only about 5,800 square miles, as compared with 150,000 
square miles of similar damage in die Assam earthquake 
nf 1897. But on arcount of the great depth of the focus 
at its south-easterly end, the waves spread out over a wide 
area, and serious damage was caused over about 37,000 square 
miles, while the shock was sensibly felt over an area nearly as 
large as that disturbed in >897, being recognized as on eiuth- 
(juake as far west as <^uclta, as (hr south as burat in Bombay and 
halsu l*oint in Bengal, and as far east as Lakhimpur in Assam. 

Within India proiier there have been local changes in thi‘ Kecent 
relative level of land and sea viithin recent geological times, 
in some rases cunncitcd with earthquakes, as in the case of the ilenca of 
earthquake of dutch in 1819 when a part of the Bonn wa.s sub- ^*'‘*^* 
merged, and in the Assam hills, among which altemdons of 
level and horizontal distance were detected by measurements 
after the great earthquake of 1897. The Andamans and 
Nicobars have been isolated from the Arakon coast by sub- 
mcigence at a proliably recent date 

On the east idde of Bombay Island trees have liecn found 
Inihrdkled in mud nlmut 1 a feet below low-water mark, while 
a similarly submerged forest lias been described on thr 
Tinurvclly mast. On the other hand, there is evidence to 
show that a part of the roast of Tinnevelly has risen and 
driven hark the sea in the neighbourhood of Krtyal. Again, 
the acnumulations of thick masses of old alluvium in the rocky 
iNuiiM of the Narbada and Tflpti rivers indicate changes in the 
relative levels of the upper or eastward, and lower or westward, 
ports of these basins. 

The clays and honclstcnes of uppermost pliocene or of i'ldhturnw 
plclsumcne age which ore found in the NarbodA valley have 
kometimes bwn referred to as the older alluvium of thr; tiadd anri 
Narbada- a misleading exfireuion, as, although they were 
formed under fresh water rondiltons, they could not have been ^ 
deposited in iheir [iresent jmsition in a ruck basin by the 
NaihadA river as it now exists. They include remains of 
mammalia speciffcally, and sometimes generiully, distinrt 
from fonns now living, and among them bones of a hippo- 
jmtaniui now represented only in Afrira. The nioUuscii in 
these deposits tielong to known living species of Areidi-water 
bililt ; and the rocks therefore cannot Im older, probsbly, than 
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pleutocen^ though some of the mainiuals are identical in 
spedes with those in the pliocene Smalik Acrici. 

Recently^ among the older alluvium of the higher imrl of thi* 
Gkidftvan valley, in the NdAik Distort of llomliuy, reiiMins of 
extinct vertebmtes have been found, including a skull of 
Elfphas namadicust Falc and Cant., of exretitional si/tv Re 
mains of Hippi^iamus and Ros namadiius liavc rurvntly Ixain 
obtained in welh 8o feet below the bed of the (langen ni:3r 
Allahabad. I'hese, like the vertebrate remains found many 
years ago in the Jumna valley, indicate a pleistocene age. 

One of the most interesting among subTecent and recent 
formalions Is the calcareous freestone, largely used for building 
purposes in the Bombay Fresidenny, which is quarried ftnin 
deposits that occur near Porbandar and other places on the 
Kathiftwflr coast. The ruck consists largely of tlm remains of 
minute forammifero, with small quantities of sand grains which 
have been transported by the wind from tlic sea *kh(ire. Defm 
sits of this nature attain thicknesses rif 300 feci, showing their 
chaurtenstic false budding, near Junngarh, whirh is .to milc‘» 
from ihu roast; but the foramintfua arc larnVil miKh f.irther 
inland, licing found as far os Hikancr in the R.iiput.ina rlrscn. 
II1U rounded and small shells of the fciramitiifcra whir h tnakr? 
up such a large part of the Porbondar Moitc are nricri niivUkf'ii 
for oolitic gmini, whidii also occur in the deposit (flA). 

The most important and extensive among the deposits of 
very young age in India are the great alluvial areunmlatloit^.. im 
the conduent plains of the Indus, (lingos, and Brabmaputn. 
Throughout the great Judo (fongette alluvial area a sandy 
micaceous and calcareous clay forms the |ircvaititig matcriak 
tile older alluvium being distinguished by the nodular *rgre 
gatirins nf carbonate of time, called knnkar^ used Istgrly as 
a houice of lime and tts road metal. Tliese alluvial rlqirntl’y 
have liecn [tenctrotud by imringi in two idsces lieloa the sea 
level The boring at (’alciitta ruaebed a depth of 4^1 lert 
without signs of either a rorky bottom or marine licds, while 
ftagnienU of fresh water shells were found at hiw a> M 
below the surface, and coarse |iebble beds were met thiotigh' 
out the lowest section of the borehole, showing that tlic firesent 
site of Calcutta was near the* margin of the river valley which 
has undergone depression accompanying the attumuUiKm of 
alluvial material The tioring at Uuknow extcmlrtl to nearly 
1,000 feet below soa-levcl, with no further sign of an apfMMKdi 
to the liottom tlian that shown by the aiipoamre of coarMs 
sand near the end of thu hole. 
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Besides the deposits formed by the great nven on the plains Upland 
of India, Assam, and Burma, there are interesting nver deposits 
at higher levels, like those of the upper Sutlej vall^ in Hundes, 
which have yielded numerous vertebrate fossil remains j the 
Maretva deposits of the upper Jhelum in Kashmir; the so- 
called ianr lands of NejiSl, in which beds of peat and phos- 
phatir clay occur; and the similar deposits in Manipur and 
further east in the Chindwin valley of Burma. 

The sand-dunes of the coast of Orissa, the itrts of Tinnevelly \\ lad- 
and 'I'ravanrore on the coast, the accumulations of blown sand JSjJJti. 
on the banks tif the Kistno, Godavari, and ('auvery, the great 
gravel slojicn which form the daman fringes of the Boluchist&n 
hills, the finer loess of the plains, the extensive accumulations 
of the Pot war, the great desert sand deposit of Rajputana and 
Smd, and the peculiar black soil or rtgar so widely distributed 
o>er the Deccan must be poised by with a mere mention. 

'l*hc ruit*c(iloured caps which frequently cover the rocks in Utorite* 
moist iropii-ol clltnatAi, and have been known for a century 
under the name iatmie, have long been a puule to geologists. 

In Its typical form this material has a vesicular or scoriaceous 
appearance, on which account it has been supposed by some 
to have a volcanic origin. Occasionally It has a pisolitic stnir- 
lure, and is often mottled through irregular distribution of the 
ferric hydrate stain, 'Fhere is hardly a doubt about the fact that 
most, and probably all, real laterites ore formed by the sulmerial 
ducrmipositUin of the rocks on which tlicy lie, and tliat the 
peculiar slruciurcs they show are the result of molecular segre- 
gation among these products. I'or a long time laterite was 
rt^rded as merely a femiginous clay, form^ l>y the decompo- 
sition of the aluminous and ferromagnesian silicates in the 
rocks which ore attacked by the weather ; but analyses recently 
made show that much of the silica has been removed during 
the process of rock decomposition, and that the alumina, 
tnsu«d of bdng reuined os a hydrous silicate such as we get 
in a clay, is often present as a simple hydrate of alumina, 
being stained red with the corresponding hydrates of iron, and 
meghiiikalty mixed with other substances set free during the 
pmnrwyf of rack-weathering. Analyses show a great variation 
in eompofltkm; bnt there is a general trmdeniy among later- 
ites to differ ftom the racks ftom which they arc derived by 
the concentration of alumina, iron oxide, and titania, while 
the silica, slkalies, and alkaline earths ore curried away by the 
atmospheric waters. The Act that this poculiar form of rock^ 
weathering is chancterlstte and practically confined to, 
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moflil; tropical climates has given rise to the suggestion that the 
alteradon of the fresh rock is elTur'ted hy the w tinn of siunr 
organitini, which grows at the surfiici' of the rnrk aiul [inssesses 
the power of breaking up the rock silicates. The M'parateil 
silica IS removed in solution, while the hydratril aluinina anil 
iron r«ide remain behind, and, by their segregative {Kiwer, 
cement the other products into a mass with the {asuliar 
sitructures which dharacterbe lateritc (Sd). 

liUterlte may become broken oS and carried to lower level ^ 
by the action of htreams, and whui re*deiK)sited at lower IrvrU 
may become cemented again into a com{iact mass hy the srgre 
gative action of the hydrates, including sand-grains of (luart/ancl 
other minerals, 'rhus there are Argh-Zm/ lateritrs, resting on 
the rocks at whose expense they have been formed, anti 
ier>e/ laterites, formed in the usual way of detrital deposits, 
latflriteiof [.ateritea arc not merely mrKlern formations ; aoverat old 
paitagea. hurfaces show traces of lateritir detmsita. On the old 
surface of India, for instance, which was overwhelmed and 
covered liy the Occcan trap in uppermost Cretat ecus times 
latcritca existed, and are sometimes now I'Xiioscil when* the 
weathering agenu have cut away the protn tmg layer of trap. 
At the base of the Tertiary rocks nnrth mi of Surat, and at 
a few other placet, arc rocks having nuih a perfest re^cm 
blancc to modern latcrite that thiirc in little or no douht tliat 
the cunditiima fur the formation nf thb peculiar mairrial 
existed in early c(«cenc timea, and it H probatile that many of 
the bauxites of Europe and America have a similar ongin* 

T. H. HOl.L\NI» 


Biiiuoi;uamiy 

Knr sU ttspen tiobUtlwl on the geology at Intlia bHor* lOgji, ntnnitr* 
will be found in the uemd edltlnn of the «nd«l nunusl 
lagjf peblliheil In Hut year. Re^nUe nrimjiortatwt wbkb hm Um 

oblalaed ilnos, end which air notlcftl In thb ttfaaptrr, will be mutt 
fully dlietUMd, with refimnvei to prevluM IKrratnrv, In the psprre MoKrf 
below, la iddlHon to these i«iwn, eertein omwluukHiu and cheni^i In 
nomendatan are idopted In tbie ehapter, which hant not yn been inado 
pablia Tbaie^ however, hsve b«m dlMaiwd by ill ih« dSerre of the 
Geetogleil Survey of India, ind have been aoMitted m irftnmalailni wt 
their viewi. 

I. V, KoMBult.-— Ob the Importanee of tlia Cnuopoas nwhe fai ffiiwfluBii 
Inrtk In eiUmatlng the googntphical eondlUaiie dwlng liwr Cnaemi 

”*** **’'*"• P- ^ Cwlarww 

drposllv orrnndlolierry. /Md, wl, ms, p (iflp;), 
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CIIAPTHR III 

MKTIC(>UOI-C)r;Y 

/. iicneral Meteorology of Imhn 

Tiir area dealt with in the pment rhaptrr inrhulrs the wh* 4 i' 
uf India proper, with Burma and Balurhistan. Ti is not a vlf 
contained area, as its meteorology dependa very largely u(ioti 
the oceanic area to the south and also, tn a alighter estcnl, 
upon the rcgionii to the north and nc>rth*wt‘ht, miwe eapmally 
Central Asia and the Persian area nr plateau. Thr ohjert n( 
this chapter is not only to giSr a st.iteiiif'nt nf the Urge? 
seasonal weather rhangos but also tn iiidirale, sn far at at 
present possible, their relation to e.uli tUlur, and tiuir at 
ordination to metcorologiral romlitiotis and aftuui'* m the 
nefghtiouring areas of land and hsi. 

Metron.* India probably presents a grctitcr variety ol riu'lirunltigii^l 
conditions, actions, and features than any arr’«i of smtiltt •!»! m 
Hflgular the world Tlio normal annual rainfall vanet from 460 im h«n 
Intcmt. Cherrapunji in the Assam hills, and fnim IsdwiTn amt 
400 inches (probably) at suitably exfKJ&rd |H»iiiinn<4 tm the 
crests of tlie Western (llidts and the Arakaii and Teiuts%etini 
1-lnt, on hills, to less than three inrhes in irpiicr Sind. I hr Urjp^ 
fi^viirirty actually measured in India m one year Has imhi^s, 

url ron/ at (’hermpunjl in liidi, while at stations tn Cpprr Sind it has 
trut^ been nil, A rainfall exrccditig 35 inrlirs within twrnty imir 
hours is of oecusional orrurrcnce, and falls ext reding 15 inehfs 
are comparatively frerjuunt. At one perlml of the year parts 
of India am iHugcd with rain : at onuihrr tatMttrm dry 
weather with clear skies prevails for works or nKuithi Ituriigf 
the nlM the air is almost supersaturated with muixturr in aomr 
of the coast districu mid in tho bills while in thr lintlml 
weather it is occasionally so dry in Uu* iiitmnr tlut thr 
methods employsd for cairulititig humidity in Kuropr haw 
givni negative and henre impossible results. 'Jlir cuosts wtv 
orrasionally visited liy cyclones fiercer and iwdw cocirrmtcMml 
tliaii liave probably ever ocrurred in Kurupe, These bring up 
strmn waves that sweep over the low oMit taiuU of lower 
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Bengal or the deltas of the Mah^nadli Clodavorl and Kistna, 
destroying the cropSj and drowning the inhabitants by tens of 
thousands. In one season of the year India is the scene of 
the most wonderful and rapid growth of vegetation ; in another 
period the same tract becomes a dreary brown sunburnt waste, 
with dusb-laden skies and a heated atmosphere that is almost 
unendurable even 1 ly the natives of the country The transition 
from the latter to the former phase over the greater part of the 
interior often occurs m a few days. In one year the rains may 
he so distributed os to cause a severe and extensive famine 
over several Provinces, necessitating for months afterwards the 
continuous relief of millions of the population ; in another the 
meteorological conditions may be so favourable that the crops 
far more than suflirc for the normal food demand. 

India again presents a noteworthy combination of tropical Sewndly, 
and temperate region conditiona Tropical heat, heavy and 
frequent nun, and fierce cyclones are prevalent at one penod trepioal 
of the year j while moderate temperature and rain, with shallow 
extensive storms— conditions resembling those of South-eastern ^ ctm- 
Kurope^ obtain at anothen oitioM. 

In the third place India is par txcdkntt the area in which ThWiy, 
the contrast of what ore termed monsoon phases or conditions J* 
is exhibited most strongly over a large area Thc*sc conditions noanoed 
are the prevalence of dry land winds, with little cloud and 
rain, during one half of the year, and of winds of oceanu' 
origin, with high Iminidity, much cloud and frerpient min, 
during the other halC 

The work of meteorological observation was licgun by the InhUtUm 
Kast India (k>m|)any at the end of the eighteenth century, 
Oliscrvaturtch of the first rank were established at Madras in of meteero- 
i7gft» at Simla in 1840, at Bombay in 1841, and on thejgj|^, 
Dodabotta Peak (Nilgiris) in 1847. 'fhe observatories atHonand 
Simla and Dodabetta were closed after a few years’ work, but 
those of Bombay and Madras have been continued until the 
present time and have furnished most valuable series of 
obsorvatiooM. Observations (chiefly of tem^icrature and rain- 
fiiU) were also taken at many hospitals, but in many cases 
thm wen rarelewly recorded and are of little scientific value. 

*Phe pn^gresB of meteorological imiuiry in ICngland, and iu 
utflimtlon for the purposes of storm warning after the Crimean 
War, suggested the commencement of systematic meteorologiad 
obiH^atiun In India. Xsolatod and independent 
lugioal Depamnenta wore started hy fnur of Uie Pmvlneia] 
Governments— in Bengsl in x8()5, in the United Provinces In 
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1864, in the Punjab m 1855, and in the Central Trovinm in 
xB68. The Bengal Meteorological l>c|)artinrnt initiated 
chiefly for the purpose of conveyii^ warnings to the fiort of 
Calcutta; the other three for supplying inlbrniation ti> the 
local medical authorities in the hope that it might rn.ibU‘ thrm 
to trace out the relations between weather anti divMAc. Thrsc' 
local departments were of some service in nillrtting meteoro- 
logical data, but they were found to be td* little iiw for thi* 
investigation of the larger phases and thanges 0/ weather in 
India. The Government of India orrordingly dericli'd to iin 
penalize the system, and sanctioned the necetsaiy arrangt'mi*m>- 
for the extension of the work of observation to the whole of 
India, for the adoption ofumfnrm methods of olfservatmn, and for 
Vitunt the systematic discussion of the observations as a whole. The 
dm'oniM Ilcpartment thus formed was [ilared unrler the roniml 

MetcDM. of a scientiflc officer with full pow era to carry out the sanriiontxl 
SenSt- change was cffi*eted in 1874 5, and the present 

inaiu system has thus been in operation for thirty years. At the end 
of igoa the fullawing observatories were in existence 1 

A magnetic and mcteorologir.il observatory at (VtUlu, 
Bomliay (of the first fink), 

A solar physics, magnetic, and mcteortdogiral olsicrvatory iit 
Kodaiklbial, on the Palni hills in .Southern India lof itir 
first rank). 

An astronomical and metetirological observatory at Madras 
[of the first rank). 

A central meteorological observatory (of the first rank) at 
Calcutta (Alipurc), where all instruments are tested br^ 
issue and their corrections to the India standards defer* 
mined. 

meteorological obbcrvaiories (of the wrond and third 
rank) maintained by the Government of India or by 
Native Statcj. working in co-opcmiion with the (*4ivom> 
ment. Twenty-three of these are nirninuirt nlcutvatortei 
situated at elevations exceeding 5.000 feet, the highest 
being those at loih in Kashmir (elevation 1 1,50,1 fret), at 
Kyelang (10,087), and the Chaur Peak (t(,joo) m tb« 
Punjab. 

3,300 rain-gauge stations, recording and re[Njrting ratidall only. 

'I'he gazetted stafT of the Deiurtment includes > in addkkm 
to its head, who Is Director Ccneml of Indian nlAervitorfri 
the irirecton of the Kodailulnal and CuUIm observatof im and 
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Ihc First Assistant Meteorological Repfii ter to the Ciovertiment 
of India (all of whom are wholc^time officers) ; the Provincial 
Meteorological Reporters at AllahabSd, Bombay, Calcutta, and 
Madras, of whom the three latter issue Provincial Daily 
'Weather Reports ; and an Assistant Meteorological Reporter 
in charge of the Alipore central observatory, llic five officers 
last mentioned are half-time officials, who hold other appoint^ 
ments in the Educational or Telegraph departments K 

For many years the Indian region, including India proper, India not 
Burma, the Arabian Sea, and the Bay of Bengal, was considered 
as an indqicndcnt meteorological area, in which the weather 
was sup[K)Scd In he determined chiefly, if not solely, by the 
conditions within that area. It was assumed that India was 
protected on the north by the lofty barrier of the Himillayas, 
and oil the west by the mr^erately high mnge of the SulaimSns, 
from the cold winds coming from northern regions, and that 
it wail only exfiosed to the influence of equatorial sea currents. 

The presence of this northern mountain barrier does un- 
doubtedly exercise a veiy conudcrablc influence on the 
meteorology of India and more especially of the Indo-Gangetic 
plain i for a comparison of the temperature data of Northern 
India with those of the south and centre of the United States in 
the same latitudes indicates that the intervention of the Himil 
layas increases the temperature of the IndO'Clongctic plain from 
3** to 5" above what it would have been if a low-lcvcl plain 
hud extended northwards to the Arctic regions. Nevertheless, 
os will lie Seen later on, meteorological conditions in India 
generally are very largely determined by outside influences. 

Ttio physiagraphiral and geographical features of India are l*hytlo- 
of great impcirtance, in so far as they modify more or less{g^ 
considerably the lower air movement, and hence the distribution of IndU. 
of temperature, pressure, humidity, and rainfall; and it is 
m^sory to bear them in mind in any Kientiflc discussion of 
the meteorological conditions and actions of that country. 

India is the middlcmast of three great Asiatic peninsulas 
which project southwards into the Indian Ocean, and which 
are more or less dependmt on that ocean for their brooder 
tnettor^Qgieal features. It coniisu of a peninsula proper (to 
the south of latitude ss” N. or the Tropic of (dancer), and of 
a broad low alluvlat plain tho axis of which runs cast and west. 

‘ A’tfAi ty TIm wnstltiitioa uid pmmt efficiency of the I n d i an 

|{st«cmlo|(kal Uefurtowntsie d» matnly to two men who have moemlvely 
twM « Uf hew)-Mr. tl. K. SlMlbid tad Sir John Rllot, K.tJ.I.K4 the 
Utter of whom hai eontrlbsted tbs nuterUl for the present dupter, 
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The Peninnk is of comparatively Iniv clrvAtion and ))as a 
backbone of hilla, near the went cnasl, rmm whit h the land 
slopes slowly eastwards' To the north of the rcniiiitiU 
the low plateau of Central IndiA» gradually falling to thv e\ 
tensive Indo-Gangctic plain, which nowhere rises, <<x<‘rpt in the 
immediate neighbourhood of the hills, aUivc Hoo kti. To 
the north of this extensive plain is the lofty cciiilinuous iMirrii r 
of the Himalayan mans, the central axial range of which 
averages oven: 30,000 feet in elevation. Farther north in thi 
elevated Tibetan plateau, an extensive area s,ooo tnilrit m 
h-ngth from raat to west and 300 to 500 miles in lireathh fioin 
north to south, averaging over 10,000 feet in altitudr, 'I hi 
continent thence falls northwards by a suerennion of xln|irv to 
the Arctic Ocean, to whirh it presents a vast low unlitokeii 
plain similar in general character to that of the corrmpomling 
plain m North America. Any general air movement on the 
Tibetan plateau wmild, if it exteiidi'd into the plains of 
Northern India, have to line 10,000 ft it .tnil then 1 m' pi«(i 
pilated 111 cascade toim nvir the liiduiti htik ‘ilui'c in no 
uvidcncu of any sueh general iiioveiiient in the low# r alnui* 
iphenr strata. Actual ohservatioiiH iiidti ati that the .111 inoiion 
over the Western Hitmtlayax « mainly an mien liange U^twi m 
the hills and plains due to hral actions and ronrhtmnx, atul i'l 
not the continuation of general air movements ovir (‘mtMl 
Asia, or the Indian Ocean and its two amiN, the Arsliian Sea atnl 
the Hay of Bengal. Any such general air movement is emifined 
to the middle and higher atmosphitic strata. 

Again, the north-west frontier of India proper coneHxta of a 
serins of hill ranges running north and soutli, forming the 
CHCurjiiiient ol a plateau sircU'hing westwards for at least 1,000 
iiiik's itiio Westum Persia. 'Ilic avcrnge clevBtioti of ihrw 
ranges iiiirlh of Jacnhalmd is at least fi.ooo feel, and ol the 
greater |»ari of the plateau to the west 4,000 to 5,000 fcfrt. ‘Ilw 
lower air movements uiKin that }ilateau are not at any lauiocl 
of the year continued over the frontier ranges into NiwtlMnm 
India, llterc is a drift down the {tames, hut it is innignifMant. 
Hence the ImfiorLant rrmclusion that India is, tii itn lower air 
movements, cut off towards the ntirth, north^st, and nortli 
west. Northern India is at one aeasun the goal of the mm 
winds that blow in the lower strata, and at anotlier srawin the 
source of the land winds that blow from it to the ne^houritig 
seas ; lull the origin of thexe movements is not to hw fonnU 


* It It this tiaot which Is hnvafiri rtfmnl ta m * th» 1‘nnhnals ' 
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directly in the heating and cooling of the large central area of 
L'cntral Asia, as has been stated by some meteorologists 

It will, however, be shown later on that the cold weather Onbidc 
rainfall in India is largely dei>endcnt upon storms 
originate in the hif^hr atmosphere to the north-west of India, feet indiLi 
and that the distribution of the monsoon rains is in part">^("°- 
tlepcndcnt uijon conditions in the distant Indian Ocean, and in ISf^ooi. 
liart upon conditions in Kast Africa, the Persian area [probably), 
and [icrhaps to a slight extent Central Asia. 

The primary fact m the meteorology of India is the altema- Ths tlter- 
tion of seasons known as the south-west and north-east 
monsoons. If the Indian Ocean extended northwards over the known u 
whole or greater jiart of Asia, the air movement, and meteoro- 
lof^tnl conditions generally, i}\er the area between 35'’ S. and 
35** N. lat would he similar to those obtaining in the corre* 
spending belts of the Atlantic and Pacific Oceans. North- Jn^teorn- 
cast winds would blow steadily and permanently over theloey* 
northern, and south-east winds over the southern half. Between 
these two iqfatems of winds there would lie a narrow belt near 
tlw eriuator, which would move slightly northwards or south- 
wards during the year, and in which variable winds, with 
fretjuent squalls and ihowety weather, would prevail. These 
wind syitomi in the I'arjfic and Atlantic Oceans arc due to the 
large and pi'rmanunt difUtences of tempi'raturc lictween the 
tropical and polar regions. Over tlie belt of high temperature 
in thew oceans near the equator there is a more or less con 
tiiiunus ascensional movement, and an outflow in the upper 
atmosphere northwards and southwards with on indraught from 
north and south in tho lower strata. Pressure is lowest in the 
area of sc}UBlly weather and variable winds near the equator, and 
incrcasm northwarcla and southwardb to about 35° or 40** N. 
and S. lat, near which latitudes high-pressuru belts or narrow 
^□ngated an«s lie over thmo oceans. These pruMure features 
ore ax fiermanent ax die trade winds. 

'Hw prifxence of the Asiatic continent, extending from the 
Ofiigbbciurhood of the equator northwards, modifies the air 
iBOVomcnt and pteshurr conditinns very largely m the Indian 
Ocem and seas, aiul converts, In the northern portion, a 
penoanent into a perltxllc, or monsoon, air movement. 1 luring 
one pinriod of the year Ctmtial and Houthern Asia is much 
cooler (Arom 15" to ag” in the winter monthx), and during the 
remainder of the year its tempemture is ceniiidembly higher 
(probably from in' to In the summer months), than the 
PacUk and Atlantic OM<atui In the same kitiiudei. Those are 
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the fundamental facts of tempL-ralurL that undalie the explana 
non of the monsoons m India 

North*cut The north-ea&t monsoon is a smon of winds rif rontincntal 
*^*'“'* diyness t xccfit wh«‘n* they base jiagscd 

foona over some extent of sea, and henre in India of cleat nr li|;hl1y 
clouded skies and of light occasional tain, due citliiT to feeble 
depreuions or to local disturbances. The sotuli «< st nutniionn, 
on the other hand, is a season of winds of oceauir origin, nf 
high humidity, and of frequent and heavy ram tnur nraily thu 
whole area. The average annual rainfall of IndiOi as fleierniiiuHl 
from the returns of about a,ooo stations, is 45 inches, of whit h 
nearly 90 per rent, falls during tlu^ south-west monsoon, hrom 
this point of view the terms dry and wet monsoon seem to tie 
more appropriate, as suggesting the most prominent and tin|K>r 
Sahdivi- tant feature of the seasons in the land area of India The dry 
e!^ mon- which lasts from aliout the middle of Deremtier to 

Monlnto the end of May, may tic divided into two petitids, one of com 
paralivcly low, and the other of increasing and high, tciti]}cni 
' turc 'ITie formei, the cold wcatlicr of Northern Itirlin, im hides 
the months of January and February, ami thu l.ittcr 1 xtends 
from March to May. TV wet monstKm may also tie siit> 
divided into two periods. The ftrst, from June to .Sc|itctiitic‘t, 
ia the monsoon proper, when gciicml and heavy min falls 
occarionally or frequently in nearly all parts of Indu. TI10 
second is the retreating monsoon period, when the area of 
rainfall rontrarts southwards, and the intensity and vulame of 
the fall diminish, until the humid curtenu pass out of the 
Indian land and sea areas and withdraw to die equatoriat 
belt: this period extends from (h toiler to tluccmlier. 

The north-east monsoon air movement is fully cstahlishcd 
in AiU^ liver the Indian land and scu ureas liy the beginning of jtiniiary, 
indua when tcuipcrature is loa est in die Asiatic r imtmcni. A lick of 
prcMUfi-* and ami cyclonic conditions then strctHics fmm 
wHLtber the West Meditcrianeaii to ('cntral Asia and North cusi (!hlna. 
Iieriud, 'Phis corresponds to the liclts of high pressurf in alsnit latitude 
30“ N. in the Pacific and Atlantic (Iccani, hut lies farthif 
north. Pressure decreases sinuhwards to a lx‘U a tUile to the 
Houtli of the equator, and ihcnrc inrreaiies again to a IncMtl 
belt stretching from Southwest Australia aero's the South 
Indian Ocean to the Cafic. 'Hie northern belt of high prisrotn 
appears to siqiaratu lomplcicly the region traversed tjy the 
htriniis of Northern Kuroiie (most of which enter from the 
Norili Atlantic) from the areas of the local xtorins of the 
Medilermncnii Sm, Persia, and India, and liuitts to the north 
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what may be termed the Indian monsoon region. The pressure 
conditions evidently accompany and determine northerly wmds 
(deflected to north-east m consequence of the earth’s rotation) 
in the Indian seas, and south-easterly winds m the centre of the 
Indian Ocean. The winds in the land area are modified by 
the trend and elevation of the mountain ranges, and by the 
direction of the mountain valleys. Temperature begins to rise 
in general in the month of February over the Asiatic continent, 
hut the changes are usually small until the end of that month 
ilencc the normal air movement and pressure conditions are 
practically the same during these two months over the whole area 
between lat, 40" B. and 35° N., and the air movement in that 
large area virtually consists of two independent circulations. 
The rough sketch below shows the general character of the 
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pressure (onditioiu and air imivcmcnti in ihusc areas. The 
meteorology of India during this period is only concerned with 
the actions and changes in the northern circulation. The 
Oentral Asia high iiresauro or anticyclone, although intense, is 
inefllBCtive so far as the air movement in India is con- 
cerned, » it not only lies over very elevated ground but is 
sliutoiTfrom India by the Himatayiui liarricr range. 

Clear nkies, flnit weather, low liiimidity, large diurnal range Skrteh of 
of U'mperaturc, anti light land winds are the c|iartu’U'Tislic 
Aiitureib of the weather in India durmg this perind These indk dur- 
i^ondltimui ore as a rule initiated in the Punjab in the beginning Jjj SjjJ 
of October, extend slowly eastwards and Miuthwarcls, undp^^o^ 
flnslly prevail ovw the whole Indian land and sea area to the 
mirth of lat. B** N. before the end of DecenilH r. 'flie months 
of November and December are, on the whole, tlic pleawintiist 
of the year in Northern India. Tlic air movement in Northern 
and Ctfntral India is fn«n the west down the t/angeUe plain. 
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rscurving acroM Bengal through north west and norths and in 
the Bay of Bengal, where it n from north east to east. I'hiH 
latter movement is continued across thi* rciiinsula from the 
cast, and passes out into the Arabian S<>a. 'J'ht* aest roast 
districts from (lUjorat southwards and the adjucriit si'a area 
are, however, proUtled from this general moveTiieiit h) ihr 
Western (Ihats, and henre light ti> moilrraU' land ami mu 
breeses obtain in a well-marked form in tfiese ilistrich. The 
most noteworthy feature of the oir movement in India at this 
time IS that it is from practirally opposite dirui tuma in Nnrtlicrn 
India and in tin* I'eninsula, viz. from the west in the former 
and from the east in the latter area. The intenmidiatv 1 h It, 
which mcluden tlio greater part of Khfindesh, Hcr4r, and the 
Kouthem half of the Central Provim'es, is as might be expet led 
under these conditions, a region of light unsteady vunahle 
winds. It is also the st>at of the largest deviations from ihn 
normal weather romlitioii'i (more espirially of (ciniicraturr), to 
which altuntion will ho directed latiT. 

'f'lie must iiiU‘rusting fratiirc of the iniriltirn wind sysUMti 
at this lime is tlio return of the iippti air current uwr India 
flrom tliu south (dcflrclt'd to the south we »t and wi'st 4Jiith 
west by the earth's rotation). It is the (ontiiuutioii of the 
aacenaional movement of the humid rummts in the tsiiuiorul 
belt, which have previously («ined over a large rxUmt of sra 
surface, but which, by the action of asccnkional movrment, 
have hern deprived of a considerable portion of tlieir aejurout 
vapour in that belt. This current is not fully esuldudiitl 
until the end of December, by which time the rirculathm of 
tho SDUth'Wcst monsoon has been full) icpiarcd tiy that c»f 
the north-cast nionsoon. 

Stornwof 'rhesc facts explain to some extent the ctImracliT of tlm 
wSifhet' disturbanres of the period in Soulhi rii Amh, A 

succession of shallow Monits passes eastwards the 

Iihmranriix Persian area and Northern India during this {tertod. 'fheei^ 
np^ stornw are not tlie c imtinuutian of Kuro]wuii disturloneei^ 
currant, and oni land-forincd. 'I he precipiUlion ais ointMhying thm 
is amall in amount ovc'r the greater (lait of ilit* area ili**y cover, 
but if very large on tliv higher elevationn nf the inoufiUifi 
Tangua to the north, including tho Hindu Kush and HiiiUlayak. 
A uni(|ue feature of these utorms ii the formiUinn of Uld 
suhsitllary or aecondary depresMona in the Punjab, uv'ompMded 
iiy modcrato u» heavy rain in the plaino, and by vioUmt g^ea 
and fieavy xnowiitorms in the middle and higlter Weatern 
Himalayafi, 
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These sttirms arc attended «ith remarkable temperature 
eifects. Temperature usually rises very considerably in front 
of them, owing in part to the presence of cloud which 
diminishes largely the fall of temperature by night, and in 
part to the shift of winds to easterly and southerly directions 
In the rear of the storms unusually dry clear weather obtains 
ah a rule, with stronger and cooler westerly winds than usual 
llils change is, of course, emphasized by the previous nse of 
temperature over the same area when it was in the advancing 
quadrant of the storm. Temperature occasionally falls as 
much as 20“ or even 30" in forty>eight hours in BaluchisUln 
and Northern India owing to the passage of these warm and 
cold waves. It should, however, be noted that these tempera- 
ture changes are more directly related to the extent of snowfall 
in the neighbouring mountain and plateau areas than to the 
intensity nf the storms, 

Thu few cloud measurements that have been taken at 
Allahdliftd and Simla during these storms establish that the 
cloud, and hence the field of condensation, in these storms 
is at an elevation rjf 15,000 to 30,000 feet The distribution 
of the precipitation, and the ocrurrenee of stormy winds and 
weather^ not in the plains, but in the mountain districts of 
Northern Inrlia, indicate clearly that the storms are disturb- 
ances In tlie upper humid, and not in tlie lower dry land, 
cum‘nt. *I‘hc grrat majority of them originate cither over the 
Syrian urea or over the Persian plateau, and usually 

b^n to alTed tlaluchisuin and North-wustem India in 
December. 'Hiey arc, in their full development, a phenomenon 
of north'Cast nionsonn or cold weather conditions only, and 
are, compared with the storms which visit Norlhcm Europe 
at this time, very feeble disturbances. The liarometric do- 
presskm in the pnmarlcs raruly exceeds two-tenths, and In 
the secondaries Ave 4 cnths, of an inch. The number and 
diameter of theso storms vary very largely from year to year. 

The conditions determining those variations have not yet bum 
folly investigated ; they appear to have no relation to the local 
condlttens in the lower atmos|)hero over India. 

In Kortliem and Central India periods of bright sunny Wnthrrln 
WMUher, with dear or lightly doudod skies, alternate 
periods of doudy showery weather accompanying the passage wtather 
of the shallow extensive cyclonic or cold-weather storms of P«d“*. 
the period ; and light to modente showers full in the plains 
of Northern India during the advance or jiassagi' of the 
storms. In KAjputftns, Central Indit, and the Central 

vuL. 1. 1 
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i’rovinces the rain u much less frciiut'iit anil more local in 
Occurrence} and usually accompanicfc thunderstorms. Occa 
sionally severe haiUtorms occur during the {tassage of these 
cold-weather storms across Kfijputdm and f'cntral India, 
and do much damage to the puppy and other t‘n>[)s. 'llic 
influence of these storms rarely cxtendii to the south of the 
hill ranges lying across the head of the I’eninsuLi. (hi th<' 
other hand, the north-fasterly to eaMerly winds wlm h Ithiw 
aciDSs the Coromandel coast districts are nunc or less 
larguly charged with vapour, duo to tlietr lansago over 
a f onsiderahle extent of sea area in the Itay, with the rc>uiU 
that some cloud prevails in Southern India during tins 
penod, especially over and near the hills. 'Hie intermediate 
belt, including the Konkan and the Deccan, bos leas rlnud 
than any other part of India at this time. 'I'hc cool nmth-west 
winds in the rear of the storms advancing fnim I'nua anil 
passing over Northern India occasionally cxtcrul arroas the 
north-east nr the Aiahiaii Sea, •uul iL’tUitf trni|ittraiure 
conbideiahly as /ar soulli as Don and K.irw.ii. 

Preciiilu- During this scMsim the lainfali is very sinall in amount 
over Lower Burma, and prartuiilly ntl over tlic giciiiir prirt 
mther of the I'eninsulo. I'hc ramfult in Northern tnilia tsgnaicHi 

penod. m the submontane diitrirts anti decreases in otnouiit with 

increase of distance from the htihi. 'Ihe chief fraturu of 
the precipitation is the heavy snowiall In the Wesh*m HinutUytis 
and the higher tnounlain ranges of AfghflnbUbi and BalucbisiAn, 
It increases rapidly with elevation and piolmldy iixci't'th mi 
the average 30 feet at 15,000 fl'ct of altitude, and varu -^ 
between that amount and at least ho to 100 feit ovs,r iIk? 
hight r mnges. 

wciithcr [ircvailH gcneQlly in SnudiRm India at thta 
lieritJLl; but ocraHiunal showers, lier|uetitly arcumiunying 
ihundcrsturinR, are received in tlu‘ coa><l distritis ami oct 
the I'uliii, Ndgiri, and Anaiiimlai hills, usually mimetlutiriy 
afler the breaking up or dlsaptiearance of the mote vigofoue 
cyrdonic storiiis of the pciiod in Northern Indu, wlum stiuigt 
nortli-cast winds flow down the Buy and are rontinued ai>i 
easterly wimls uitom the LoroinanUei coast, llii’i is, it may 
bo pointed out, one of die many i*xaniptc-* of a iiiark«^l remcmat 
of roiulitlons between tirutliern and tropical Imlia. Hifd^tr 
tem[)craturo or cloudy weather in one area ofleu aciuntpaolt^ 
lower tmnpvraturo or weather finer lluut usual in the lAtirr. 

It has hi<en pointed nut tliat tlmru is a debatabla tcmit 
between tlic areas of wicitcrly winds in Northern and UmUat 
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India and of easterly winds in the Deiran. During Uiu 
l>eriod fiom November to Februar} the rainfall in this tram, 
wliirli imludCB Khandesh, Berilr, and the southern lialf of the 
Central Provinces, is usually very scanty. In normal )cars 
heavy fO[{s or mists occur nightly, contrilmttng largely to 
the invign'ss of the great wheat crops of these districts, but 
in years when the cold-weather rains are late and scanty, 
tcmpeniture rises very largely aliove the normal in this area 
and fogs are then Cfimparatively rare. 

The second hall of the dry season inrluiles the months Meicoro- 
of March, April, and May. During this period increase of 
temperatun* in tht northern region, more esixinally in thelwlfoftha 
Indian land area, accomiKinies a fairly continuous decrease 
of pressure; and decrease of tcmperatuic in the southern inonsi^ 
region, including the Indian Ocean and adjacent land areas 
of Africa and Australia, causes a slight but continuous 
intcnsiricatiort of the southern anticyclone referred to on 
|iagc 1 to. "tiuwe pressure changes accennpany corresponding 
changes in the two air movements. The south-east toades 
movement increaies in intensity and volumt*, and the north- 
cast trades movement not only decreases, but is to some 
extent broken up, hy the establishment of local circulations in 
India, and [leihatis in Aroliia and Fast Africa. An important 
fcatun* in ronnesitm with these changes ih a slow transfer 
northwards of the cipialorial lnw-pressurt‘ bell. 'I'his north- 
ward ntlvamc is probably due chiefly to the strengthening 
of the ^lauLhorii, and in slight part to the decrease of the 
northern, cirt itktiun. It is noteworthy that during this period 
the area of general rainfall due to the south east trades is 
transferred northwards from South east Africa to the Equatorial 
Ijiikus region of that continent. 

The conditions existing during the first half of the dry 
monHOon seaiKm begin to lie modified over the whole land 
and si‘a area of India in the latter half of March, owing to 
rapid Im rease of temperature. Noith-nast winds continur' in 
the Arabian Sea and Bay of Bengal, but flill oiT in strength, 
and in April and May light winds obtain in the centre fiiui 
south of the two sms, more especially in the Arabian .Sea. 

Very huge and Important changes in the pressure, temiKtruturc, 
and humidity conditioni are Initiated in the interior of India 
during these two months. Temperature iru rctises rupirlly and 
steadily ', and pressure dlminhihus /nrf/onw, over tlie healed 

' It U mi»4 Mtlifsiasvy, cm the wbolr, in tllMiunlng tlin wntsorelogleiil 
rmdltiom Mil vhsiiffMi HaomiwqrlBg tbc irrvalmBS of taeEM*ilag snd 
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land area, owing to the transfer of air to neighbouring rooler 
regions, more especially the sea areas tr> tlic south. India 
thus becomes a low-pressure area relative to the adjacent seas. 
The depression is very alight at first, hut increases in intensity 
Cbingnofwith the advance of the atsuon. The most iniitorUnt local 
features in this general depression arc the formation and 
and air development of a deepish low-pressure focus or .sink in the 
movement hottest area, including Upper Sind and the adjaemt districts 
of the Funjal) tuid Riljputilna, and the formalitm of a shallow 
loai in- depression in Chotil Nagpur. 'ITtcro is thus increasing local 
indraught from the adjacent seas across the Ihmgal and 
tuck Bombay coasts, which is, however, only dearly marked oviv 
iud?Ka. nwrow belts round the ermsts landwards anri 

" seawards. These beUs slowly increase in width whh the 
season ,* but in the Arabian Hea the belt, even in May, prolntily 
does not at the utmost extend more than 300 miles seawards, 
thus leaving a large area of light northerly or triable winds 
in the centre and south of that area. In the ifay nf Bertgil, 
on the contrary, the local sea winds cxtcml 111 May over tlie 
greater part or the whole of its area, in consctiucni c 1 htefly of 
its compamtively small extent. 1 hese changes r mnert the an 


lilgh tf>m|icntnn ti> rsijslfler the iMKlninm ilijr Irmivnlwr «« tbe lirtt 
Indintion of tbe inteatlty of tbs thmnsl txmdllifiiis snit wKwti. Tbf fol 
lowing gives s brief statement for tho mmths IrMn Kebmory lo juno *4 iho 
fluxlnram day tonpemture eondltlons to tbe pisbw of India. 

In IpbrHttty the mean mixltnum temperstera rsngn fion a mew of r/» 
In the Northern Punjab to one of 90 ' to 95'’ In tb« Dream oM Mterio* «r 
.Southern India It Inenows in Matth to ahout loe'* In Iht latter Mr*, 
and rongn between that amount met 76’ In the Notthrm PwijalK In 
It ningni ktwren 100^ and ion*' nvvr by for ihr grratrr port of llw inWrior 
of India exuppt the nnith-wekl and aubmontans diatriits. The «rra of 
greatest day leiii|ioratura ia tnuieferml in this mtmih tn tiip CVntral Pio> 
vlitoes and Wpiirrn Kdj|iutatia. IndAiy the mwui maslmum day tempmetnir 
yitIm Itrtwrrn loj" and 110^ over the greater fiort of ilw Inuttor, end llw 
tbmnal focua, mi the arm of grrttret Inriprtalnrr wni trnnrri by Mr. 
Blonford, now inoludr'i (/piicr jiitid, the fiontb^wnimi l^ajsb, and HJjpn- 
tina, In iiorh of wbleh it alighUy exLTada 1 itT. In Jhw tbr bighrot mm 
naxtmom tempentam are, ae in May, hrtwrm log* anil 1 10', tort tkMt in 
a eomiwntlTrly mall area ineluding the Wesirm and Hr/irth wwdmi Pnniab 
end Upper filnd. 

Thr hottnt area in India junt lielmr the Irivaitnii ol tb« 4fnitb<winl mmix 
soon eurnnU la Upper Hind muI tbr .Sonih wcfieni run|ab, as ffpONmicd 
by the obsmatorbM at jaenliiltad and Montguncfy. Tbr boUrst {arM 
Is muilly the last week nf May or tbr first werk of Junr, jsst hMbva the 
fictl advontie of die Itnrntwy monsoon mrent np or oertAa ttw wsw t rm 
eoasi. Tbr highest moalnani day temitmlare biifarrli^ trrowled M India 
la f at JamdidKltt, on the titli nf June, 1H97, 
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circulaticin in India and the adjacent seab from a gcntiral into 
a local movement, marked by strong hot winds down the nver 
valleys in Northern India as well as by the strong sea winds 
above mentioned. It is no longer part of the previously 
established north-east trades, nor is it, as some have maintained, 
the comniencemeni of the south-west monsoon. The period is 
undoubtedly a transition from the general air movement of the 
north-east to that of the south-west monsoon, but the final 
transformation occurs under conditions, and in the manner, 
explained later. 

In normal years, India is not disturbed durmg the hotstomuof 
weather months [March to May) by storms apjiearmg 
<'entral or Western Asia', for this is the only period of the period, 
year, it should he remembered, in which India is, to a large 
extent, an independent meteorological area. It is in conse- 
(iuonre of this isolation that the storms of this period are local 
in rharacter. They are due to various large actions and 
contrasts of conditions accompanying high temperature, large 
diurnal range of temperature, and great contrasts of humidity. 

'lliese storms all belong to a class which may be termed hot- 
weather storms. They include the dust-storms of the dry 
heated Interior* (the Tunjab, Sind, KAjputAna, and the Gangetic 
plain), and thun^^ntorms intlie regions in wliich there is more 
or leM interaction between the damp sea winds and the dry 
winds from the interior, viz. Assam, Bengal, Burma, the west 
coast districts and the Deccan. Hailstorms arc more common 
in Assam than in any other (lort of India. They also occur 
frectuently in C'entrol India, and orcasionally in Bombay, 
Kf^putana, the United Provinces, Bengal, the Central Provinces, 
and Kind. They arc of vety occasional occurrence in Upper 
Burma, Hyderftb&d (Deccan), and Kflthiawftr, and nurdy, if 
ever, occur In Mysore, Kcmth Madras, Malabar, the Konkin, 
and l^ower Burma. The interaction of the dry and damp 
winds is, in Bengal and Assam, supplemented by the action of 
the hills in Kivlng nse to vigorous forced ascent, and these 
thunderstorms, or 'nor’-westers’as they are locally called, are 
of frequent occurrence, and occasionally of great violrnee and 
intently. Sometimes they develop into tornadoi’s, the most 

* Somsttnoi ssdtf my atiwiUl eondiUont, as In tlw yt$x a wries 
«f loU-WMttatf atocoH omtlnaes to awas BalocUsun ami NurtWa India 
In Mancb. 

* Thria an aeiaatlnis, lot nudy, acocrntpanled tiy destrualve hall, 
la tb« HnriiUbfed haditorni of April je, iSSfl, at least jwionB wan 
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intense form of smalj revolving whirls. Thc^r' arc lartly nicnc 
than a few hundred yards in diameter, but aihanrc rapKlly, 
overturning and destroying hnuscs and trees, .md causing 
great destruction of life and property. Their iiaih i»l dc.tiii« 
live violenc*' is selrloni more than 5 to 10 mile, m length. 
They are comparable in violence and intensity with the 
tomadDCS of certain districts i>I tin* Lnited SUilvs. The ram 
fall due to these hot-aeather storms is very iiuimiUnt m 
North-eastern India, chiierially in Assatii, where it in of gicai 
service for the tea crop 

These storms, which are peculiar to th« hot weather, an* 
evidently due to the vigorous convciiive air iiwwiiient . 01 tin* 
period, and usually occur in the artemoon htmni when ihc-i 
movements arc sliongest. Their frequency and irciigth 
increase, aa might he expected, with the advance ol the 'auiMin, 
and with the increasing intensity of the thcimal conditions niul 
actions. I'Kis is very clearly shown by the following daU foi 
the rainfall of the [icriod in Ilengal and Asmara ' • • 


NllMMAt. KAtlOAIf l«)i'l..'>l. 



Tlic amount of ariueoos vapour in the air liicrca shiwljr, 
hut fairly steadily, during this iicriud, owing to tlic incrvaang 
influence and extension into the interior of the sra winds. 
This iiimsnsc in most marked m the resist disirirtN, In the 
interior the humidity percentage decrease** rfm.jtb'raljly in 
censccpicnt‘e of the rapid increase of timperalurc, and thn Hir 
is os a rule exceedingly dry in the afternoon hour . during the 
months of April and Mu) . 

We have next tn deal witli the south wist mriovioti. In the 
Ant or cold wtsitlicr period the wisilher in Indu itiainl> 
determined by roiitiiiimtal, and in the sutmid or tmtwuuhei 
period by local, ccnidiliom. During the southwest 
the weather is dotemiiiierl 1 hivAy Iiy oceanw romlititin*, whn U 
wc Iiuvo now to rrmaidcr, 

llic Ant portion of the wet seanon, from June to September, 
witnesscfi the extension of the south west monttmn « umutfi 
over the whole of India and theii iieriistence during thtiie 
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months as rain-giving mrrents. This is the season of tlie 
south-wesL monsoon proper. It is the most important season 
oi the >ear, as it is upon the amount and distnlmtion of the 
minfalt r>f this i>cnod that the prosperity of at least iive-f>ixths 
of India mainly depends. 

Acrompanying the rapid increase of temperature in the 
Asiatu: land area m May, pressure generally dcrreasei*, so that 
at the end of May the Asian winter anticyclcme has been 
rcplai'cd by a decpish low-pressure area, the axis of which 
stretches from the Sudfln to Smd and Western KSjputilna and 
thence to Itungsl, and ih hence fiirlher south than the median 
line of the winter unlit yclone. A graphical representation of 
the chief piressUTC I'onilitions in India and the Indian Oi can 
in May is given below. As i onipared with that given on p. 1 1 1 
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It Indicates tlie rcjilacemcnt of a stable by on unstable system. 

Finally by a HjHuttncidir and sudden burst, due chiefly to the 
munumtum of the current and the diminution of resistance^ 
and hence tn rvi <f Urfitt and not to indraught towards the low 
pressure area in India, the crpuatorial belt doses up, and the 
south-east rirculation extends northwards across the erpuatnr 
into the two areas of the Arabian Sea and the lUty of Ilcngal, 
wheuee it advances mure or less cpuickly into the ncighbimnng 
land aieas of Burma, India, and Abyssinia. 

This advance In many reupccN resembles, on a large scale, 
what the 'bon* In a river like the Hooghly is on a small 
one. The ftont of the advandng current is in car h of the , 
sea areas invariably an ana of very dbturlied weatlier, strong 
winds, and IVeriuent heavy laln squalK OAen a 170) onie iota thr 
storm forms in this ania and is witen it occuw the 
dwiacteristic feature of the advance. The storms in thnsma 
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Cyclonic Arabian Sea usually advance juirallel to thi.> ujast unltl they 
reach the latitude of Bombay, when they generally rerurve 

bion Sea. to the west and march to the Arabian roast, where they break 
up. Occasionally they form farther west and advaiirr {last 
Sokotra into the Gulf of Aden, lb esc storms are on the 
whole the most dangerous that are enrauntered l)y manners 
in the Arabian Sea. The most disastrous in retent >cars 
was the Aden cyclone of May 30 to June 3, iSSj, in which 
the English SS. Speke Iltdl^ the Fremb man of war Htnardy 
the German corvette Augusta^ and numerous native irafi 
were lost wuh all hands. The storms in the Bay of Bengal, 
unlike those of the Arabian Hea, advance landward and usually 
htnke the Bengal or Dnssa coast and thence march in dirre- 
tionh between north and west, giving more or Icsii general 
rain ^ If the humid currents are strong they quickly s|ireid 
over the whole of India, and the transformation from the hot 
weather to damp cloudy rainy weather is rffected in a very 
short iicriod. During the next three or four months the 
hori/rmtal air movement over tlie Ittdi.ui Oeeait and seas 
into the adjacent land areas ik ecinverted over India into 
an incgular ascensional iiiovcincnt accompanying rainfAll, the 
actions connected with which not merely maiiiutii the tow 
pressure cfliablished by the high and imrcasiiig iem|H*raiure 
in May, but intensify it to some extent in June and July. The 
figure cm tho opposite {lagi: represents the lower gradients 
and air ctrcuhticm in June, July, and August over the area in 
queation. 

When thix current is established over the Indian seaii and 
adjacent land nreox, a I'cmtmuous air movement extends fiver 
the Indian Gctan, the Indian seas, and Adjacent latKl areas 
bi-tween latitudes 30*’ B. and 30" Nn ilie southern half of 

‘ It may «!■«» Ite nntMl tbit sturinv tircoHlntiilly form In thx bsy id Hn^al 
Mil thn Aialimn .Sea heftrt tbe CdUblislunnit nl ihr mnnwiMn tBfrmli In 
thaw «rras. 'lliry nrr Inllisted nnder Hiffrrrnt nwlhinni, bm m* uiilht 
whole wrollM’ In churKutcr, to the tHUtlwr oydoniH Tlirse slonwi on 
uwlly genenlrd In the eentir nl the liny nAer « iterlwl ol light nrnttcidy 
winds ucl hot nltry wrsthtr, srtd hence proUbly of ih« Mramditbin df 
muh «iueoui vapour in the air by rvaiwiatiMn. They or hrsi advance veiy 
slowly, but uereoao eemshtotabty in velodty as tbey afipoMHi the t ohi. llwy 
flsually move weatwaida to ihr MaHra > ootit nr north>ni»rtlMK«twai«li (• IM 
Pegu or Aiakan coasts. It it very rrmarkatila that Ihpw stums «MMtMMi 
rtmn In ttvanl yMn in aoecosiluA aUaii the same lime and advonrv oloiiN 
the same note. For vumple, <ma mh aUiiin has iortned dwtog low onl 
of the five yean coding with 1901 In the last week oT April or Uta llift 
foitnlgbt of May and haa Dorched along the aawr gmetal Imck lo the 
Burma coast. 
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whHh w the 80 utli-eaBt trades and the northern half the 
Bouth-wcbl monsioon currenL The strength of this movement 
differs very considerably in different parts of its area of 
extension, owing to various causes. The most important fact 
is that It IS a continuous horisontal air movement in the 
lower atmosphere tliat occurs mainly over an ^tensive 
tropical oceanic area, in the greater part of which it is passing 
from cooler to warmer areas and in which weather is generally 
fine with c Icar or lightly clouded skies Hence when it enters 
the Indian seas and approaches the coasts of Southern Asia 
the air is highly cliargcd with aqueous vapour 
'rhe Miuth-east tiades, previous to their extension across L'omplete 
the equator, are largely directed to the African coast, 
give more or less general rain, during the dry monsoon period the iouth> 
of India, in South and P^st Africa. During April and May 
the rainfall occurs most laigely in the lS<iutitorial Ijikes area and 


VSRTICU. SfcCTION AWINO MlvKlIllAW Ot 70® IS. 
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adjacent districts, litis rainIkU produces the ffrst sutional 
rise of the Nile in May and June, 'fhe extension of the 
eouth-ewt trades as tmutluwesi winds over the Arabian Hea 
Is fallowed by a diversion of a port of the monsoon current 
to Abyssinia and the Sudan, llic rainlaU in the mountain 
districts of Abyssinia is similar in period and cliaractcr to 
that of Northern India. Sir VV, WiUrorks estimates that 
an average of do to 70 inches falls over that area from 
June to St^tetnber. 'This gives rise to «i much higher 
and greater ffood in Iho Nile than does the rainfall in Central 
Africa, llie Nilu floods hence reach their culmination in 
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Anbw, BO far a^ Ib known, fihanti r)nly blightly in tlu 
Arabian Sea monsoon current, which is cliiuny drflcc ted cast 
wards over the centre and hence paiallcl in the Arabian roast. 
Some of the highet regions m Kouthern Arabia, iiuuc csitcriall) 
Yemen, receive moderate ram during thr jicnmi I'crsia, 
Afghanistan, and llaluchisUii are prartirally outsidr the sjihcri 
of the monsoon currents. 

The Arabian Sea monbOon current iti mainly tUuitiiiiicil 
to India, arrosB the llombay coast The llrtmlM) rurriml 
prevails exclusively over the Peninsula, f'ciilral India, K.ij 
putftna, and Northern Bombay. Anotlu'r imrtirm oi the inon 
soon ruirent passes up the Bay of Bengal, and part nf ii 
enters India tuoper, giving nun to Ahsam, Bengal, and thi 
(iangctic plain, 'rhe volume of the liunibay current is |tr(i 
bably three times as great as that of the Bengal eumtit 
'rhe remaining portion of llic curremt in the Bay poases fmin 
the Andaman Sea arrois tlu* I.ower Burma roast and up the 
river valL'y of tlie Irrawaddy, giving fri'fpiciit rain to tlu 
whole of Burniii. .Slam and South riiiiin rc^rivr most ol 
their rainfall during the same {lerioil , but thi«. it Hnidd vnn, 
is due chiefly to an influx from thv China Sim and thr fbiil 
of Siam, and nut from the Indian si as. 

It will thus be Men that the south rout trades, after they 
have crohBcd the eiuatcir, {lass in [wurt northwards up fhi 
Arabian Sea and in part uii the Bay of Bengal, dividinfi 
into two flcmi Indeiicndcnt nujvciiirntii. Kach of these agaii 
gives rise to two sciwrate movements otu* to the west am' 
the other to the eaitt. Al^ssinia and Burma are cac h iiervec 
by one of tbese four sulidivihinns, and India prujNT liy two 
Ijiy ni 'I’he following iiaragraphs desmbe the artion of the lndi.ir 
Jjjjgjj nionsocin (urreiUs in greater detail. The t urrenl m the solid 

of till* Hay of Ih'iigal is from wcsl-souih«wi- .t to siiuih west 
and is therefore* at this stage largely dim led towards Biirnu 
and Tcnusseriiii ; and prohably at least oiu' third of It i voUinu 
profueds in tlint an*.n, and is either forred arros^i the Tctuh 
scrim htlln or iwssi-s up the Irrawaddy valley. 'Ilir rewainfn; 
portion advanecH up the Bay and is dt*flet'M wntwordi by 
till' nellan of the Arakaii hill., with the result that at the hwu! 
of the Bay the menu direi’tion of the nir mcmmtf.nt is frw« 
sotitbeast and south. The udvanring nirrent ibicfly errovve 
the roast lielweun Chittagong and Pun, nnd lonie^ altWMi 
imineiliatcly under the influeiira of ihe A .lam hill-, ami th« 
hieuwn Eliin.ilayaB. That |iortiim of the current which uttsuv' 
Itilo ihe //// r/c ob-fomicd by the Aswim and ClifttaKOttg hill* 
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IS fon L'tl upwards, and give& excessive nun (tin* heaviest 
probably m thu world) to the southern face of thu Assam hills 
The remainder of the current is deflected westwards, owing 
largely to the action of the lofty barrier of the Himalayas, 
to the lower ranges of which it gives almost daily ram along 
its whole lengtli from Sikkim to Kashmir The field of this 
portion of the monsoon runent is therefore Assam, Bengal, 
and the giratir |iait of the lndo*Clangetii plain. It is more 
clfertivti as a ram distributing current than the Bombay 
current, as it is not directly impelled against and across 
a line of hills, and forced by ascent to |tau with the greatei 
pat I of 1 In iiioisliirc bufon reaching the interior, but advance > 
up a broad river plain, the elevation of which increases veiy 
slowly with distanrc from the seu. 

The grcattT portion of tliu Arabian Sea current on reaching AntUui 
the Ikmihay roast is directed from west-south-wesL to west^^®®*’' 
against the west roast districts. Oxer a large portion of that ’ 
area it meets with an almost continuous hill range, from 
3,000 to 6,000 or 7,000 feet in elevation and rising abruptly 
from the coasti and Is forced acrosK in {lart tiy the momentum 
of the whole current. This forced ascent cools down ihe 
air eonsidcrablyi and gives rise to frequent and very heavy 
rain u^mn theiu lulls. Heavy ram, too, falls in the low roast 
districts, thu tolal nvcrngiiig roughly 100 iiiriics, nearly the 
whole within about four riiiinths. The current, after depositing 
the greater tmrtirm of its miueous vapour in the (*oasl districts 
and the western fhee of thu (ibAts, advanrex across the 
i'rmmsuUi, giving strong winds but only ch i osional rain to 
the Deccan, and pawK» out into tlu Bay of Bengal, whero it 
mixes with the Bay current, giving nsc to occasional squalls. 

The nofthism portion of the west cooiit current, whiclt croeiiei 
the KiithiAwar, <;utrlt, and Sind coasts, passes over tho sandy 
plain*! of Western Kdjputitna, and gives little rain, except in the 
coast districts, until It reaches the Arilvalli hill range, U 
thenre pavttsi on northeastwards and northwards, being 
deflected fhmt the* bcAlest and druiit area [the Bind i>crinaneiit 
low’iffcssura area uf the periutl) by die action of the earth's 
loUUan, and teoUnM the Kastem l^njuli, where it inierintiigles 
with the eufnmt from^thc Bay and is in part deflected seat 
wan]i,and tn part forced upwards by the tUmaluyan range, 
where the two cumuti combine to give mcKlerate to heavy 
rain in the Kastem Punjab, Kastem Kdjputann, and tht* Western 
Hhnalayas. 

An Important featur* of the pt^rlod, not yet noticed, is the 
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debatable area in the south of the Indu f 'fangctic plain lie- 
tween the independent fields of the tino curreiih It usually 
stretches from fiirsu, through Agra, AlkhAb.’ld, and HaAirilMgli, 
into Orisbai and may be termed the monwon iriiugh of low 
pressure. It is chameterued by lower pressure, and hy the 
prevalence of much more variable and unsteady but stronger 
winds, than the areas immediately to the north or south. 
A very marked tendency exists for ryclonir Momi't forming 
in the north of the Bay during the {leriod to ad^amr along 
this trough. It is mainly due to this that the rainfall is lix’ally 
heavy m the rice-growing distru‘ts of the Central I'rwinrcn. 

The normal dates on which the monsoon currents ad^.iiice 
into the larger Trovinccs of Iniila are given licltm 


Normtl 0«r «( th* 

An ■ r DOiiiif m tmi nt U lb" iHiMk-wrM 

Memwna RiiliddI 


MiUbiir ... 

June j 

Jkimliay C'tiMl , 

h 

I >Lce«n 

M 7 

(Vntnl Pr(>Tlnce<i 

„ 10 

('rntnl liulU 

o >11 

Kajl’utbna 

M >.v 

Bragal 

M >5 

llibir ...... 

>5 

United I'rovlnDeii, I'Uiit 

JO 

United Pravinore, Wnrt 

.. J5 

Knatem Pwijtb .... 

H y> 


The dates do not, as a rule, vary much in the r itast iltstricia, 
liut mnge over a conMidemble period iii North arstern India, 
'rhe monsoon is usually established over tlic wliole Indian 
area by the end of June. July and August arr the riiontha 
of greutcbt extension of the curnmts to the nrnthem Umiui 
ui the Punjab, and of lienviest and most general rain. The 
strength of ilie currents, and the ar«.xifii{Nuiyuig iiiinfalt, bogin 
to diminish in the first or stTond week of Septemticr and 
deireaxc rapidly during the latter lialf of the memth. 
rulutnry 'I'he iieriod of about Uircc months during wliirli the momooct 
ufHK^*^' usually obtains its full stnmgib is, however, not unr nl rontmuous 
rjuiifall of rain in any part of India. Mnn* or less general rain is rerdvod 
tlw iJtfiitKl. during periods varying very considerably m length, with inter 
vals of lhu‘ weather and {sutiing clouds in the interior and 
showery wisitber in the coast districts. In other words, Imrais 
of general rain alternate with breoks, tetriial or general as tha 
uu»e may be. This in due to what may Iw desnibed aw the 
self feeding actions aocompanying rainfall. Senna asomdaiul 
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movement in requisite to cool the air in order to give rise to 
condenitation and rain. The proms of condensation releases 
energy, which strengthens the ascensional movement and hence 
up to a certain point increases the rainrall. It however drains 
and partially exhausts the atmosphere of aqueous vapour. I'hc 
rainfall then diminishes in amount, and passu the ascen* 
sional movement decreases, until the rainfall ceases or has 
become local in character and distribution \ A short period 
of lighter winds of indraught follows, with a slow accumulation 
of energy, in the humid rurrents over the south and centre of 
the Indian seas. This is followed by a reiietition on a small 
scale of the actions accompanying the first great advance of 
the monsoon In other words, the strong humid winds m the 
Bay tend to press forward by their momentum, and siiually 
rainy weather sets in over the front of the current A cyclonic 
storm forms, and the storm, with the strong humid winds in 
its rear, advances landwards and gives another burst of heavy 
and more or less general min. The pulsatory chameter of 
these actions and of the rein precipitation is one of the 
important features of the monsoon period 

The majority of the storms which form in the Bay of Bengal Cyciunte 
during this i»^od rarely develop to far as to have an inner 
calm central area, and only about one storm in four is ofMawmin 
sufficient intensity to give winds of force lo (gale) or upwards* 

They are chiefly remarkable for the rapidity with which thi7 ** 
form and begin to move landwards, for the heavy rain they 
distnliutc to the licit tlu7 traverse, and for the general moderate 
min that follows during a few days over the greater part of 
Northern India. Thi7 arc thus of great importance in the 
economy of the seaiion, as they not only modify considerebly 
the rainfall distribution, hut arc apparendy an essential element 
In the dynamics of the current for the production of general 
Runfall. In some parts of the interior, rainfall during the wet 
mtHisoon oerurs only in connexion with thiic cyclonic sLoniis 
The great majority of thciie storms advance far into the interior, 

Into RAjputitna or the Punjab. In iact tiveir vitality H one cif 
thehr most chanictcristic features. Their tracks depond largely 
upon the distribution of pressure at the time of tluur advance. 

They almost Invariably tnarah in a west-north wcstcily diiection, 
e xc e pt at the eommenreniont and near the end of the iHsriodi 

* Tbitw h a tcadsnuy to tocnawd nio in th» I)ri lan anrl tht lOiithm 
dlMritts (Inrifig th*M ptrindf, *ii sssoiptn of th» ft]ipriNlUan of condlthHU 
•nd vtion« tint firqamtly naUiatt fwtwem Northmi and fjosthmi India. 

* pMolun nnUrioB. 
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nrhen thejr occanion&lly advance northwards into llcngal, '1 1 k' 
great majority form in the north of the Hay. and rw rasionally, 
under special conditioru;, over South Denial, where thcii origin 
is associated with concentrated heavy ram. 

Nonail The following table shows the general dislnbution nf rainfall 
month by month from May to Octulicr. '1 hese are the .tveragt's 

OctobiT. of a large number of stations not ci|iially (h'ttninitid, values 
which arc only airiiroMmalc but sufficiently exact for tbr 
piiriiose intended 



In* hw 

May . 

. . j.rio 

Juiip . 

. . 7 .|f» 

Jl«iy 

. . ii.if 

Aagdal 

. . . 

.September . 

a 7 ii 

Dclnhcr .... 

. . A.ia 

Tr*ul a» 4 e 


Iluiniillty An hiiiiorL.int feature nf the rains is the tiiarkrd tmlmcy to 
nndtm- uniformity tif lem|>ciature, elotid, iincl Inniiulit) eonditinns fiver 
^i^uJoni W f<ii Hu* greater [virt of India. This will bn seen from the 
ilurltigtht fulliiwing daU for twelve represeiitativi slatinns m India fur the 


ftiminn 


Ijihrirr 

Karachi 


Aibhahoil 

CiiltutU 

.Sitithigar 

JkttnljRy 

KHnjgtMMI 

.Shfifatnir 

Trichlnnfiiily 

Marfn'i 


til Ml 

Mrilfl|S« M 1 , ! ' 

hnna In* 

111 

• IfM, 

kXt 1 

If mpi r«laf > 


' l'»’r f«M 


VO-o 

9*15 

4*.t 

H 56 

Hl.t ' 

7•^ 

55-V 

y5v j 

OH 

*<?*5 

»*t7 

N.J 

;.V 3 


m.4 

X 4 U 




, "4*4 

»4 

Ki 0 

Mi>i 1 

V** 

K 0 S 

1 VJH 1 

on 

no.a 

1 V* 

N I 


, •J*4 

?* 

M 7 i 1 

W.7 1 

7-4 


VorlitiuiiK As the souiltwcbt nitniMum rurrenh nnx tim dtrc^l eem^ 
SiwBtU rt Awf iircdwiblit that 

uftho thL7 will raort! or less reprodiin* any largo vat^iem in the 
'•IrengtU and character of the liUicri data for estimating 
curraiu mlcnslty^ volume, or huniiclity of these two great ftirrsnta 
w^iici are, however, too few and umertain to lie of any valite fur 
ilJwK «J‘'taiIed tomparmcm cs(*ei< as n*gurds the arrotniemying tiin* 
tlMsla the fall. Tin* cs|ifriciirM of the imsl ten jears hao idmwn tlMfc thrm 
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is from this slandpoint a dose connexion, '1 he jicriod i R95- iouth-eabL 

1902 was one of almost continuously deficient rainfall m Indui, 

and of sewrc droughts in 1896 and 1899. The muhu period (>ceu. 

was notoriously one of scanty nun and droughts in Australia, 

and of severe dniughts in different parts of South and ICaat 

Africa. Mauritius suiTured from drought m the years 

ami 1891)- 1900, nr immediately subsequent to the scanty 

rainfall in India that brought on the fkmines of 1897 and 

1900. It IS not iKissilile to make a more exact comparison 

at present; hut ilir evident e is sufficiently strong to justify 

tlu‘ ronilusion that definent rainfall 111 th<‘ south-east tiadcs 

region in the jierirxl Knvenihcr to April is tireceded or followed 

by a weaker southwest monsoon than usual, more especially 

in the* Araliian Hea hraneh of the monsoon turrenK The 

rains are in such years late in tlteir establishment over Western 

and Northern India, and tht* Hombay current retreats earlier 

than usual and gises considerably less min than the normal 

over the* whole area driieadent on it. In such years Abyssinia KjJniUl in 

ustmlly kuflen ciiually with Western India, as it !b iiow fuUy S'ri’ lli 

established that years of drought in Western or North-western AbysiliiU 

India ore almost invariably years of low Nile flood. The JJJfS!,!? 

relation Is Anther ronfimicd by the fact that years cif heavier i^r^^hiie 

rain than usual In Western India are also years of high Nile 

flood. It IH also found, as might he aiuiciiiated, that the 

prer ipitatioii in these anas due to the humid simlh-wcstimt Banna 

monsTKin r'urrenls is not invariably distributed in llu* Mwi* 

proiKirtion. l^nal crinditiorui in one area may be more favour- 

able than uhual and its share is hence increased, 'rhere are 

no data available fur Abyssinia, and the variolionK m the 

height of the Nile lltHxls are not sufficient cwidcncc, os they 

are prnlulily due in luirt only to the Aliyssinian ralnAdl. There 

is, however, marked opiKisition bi'twuen the rain&ll in Burma 

(and to a less extent m Bengal and Aunun) and the rafnfixll 

In North-western and Western India. 

Ttw table on the next |«ge, giving the annual variation of 
thy rainfall in diflhrent areas from 1878 to 1902 as compared 
with the strength of Uio Nile flood, illustrates the preceding 
remarks* 

India iibow% moreover, totge Iwol variatirinx from the nrmual yarutimtk 
distribution of the rainfall. When such is the cose, ii is found 
that thit current and ralnfliU ore determinud largely by the ab ormuiKHKin 
nonnal prmute condUionM set up during ilic hot weather and 
Itmcw antecedent to the arrival of the roinii. Tlte currents m prnnuni 
directed more largely than usual towaidn any area over which saumxltea. 
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there haa been for some time prevuiusl) a Iw a\ dcfiricnr y, and 
leas largely to area# In which there is from any raivtc a local 
of pressure. These wmdilioni. cause n variaiirm of rain 
fan from the normal in the earlier stages of the monsoon, vi/. 
relative excess in one area and relatne defect in another. This 
special rainfall distribution tends to mainiam the i»rcHsurc and 
other (onilitiiins which determined the initial set of the cur 
rents and cnnsetiuent rainfall, and heni’c the areas of iin rcastd 
rainfall continue to l»c areas also .if dcnrieiit pressun*. Such 
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posiitency of ahnomiul prewure conditions w ww of the tmwl 
striking featurea of the meti-orology of India, and it i> mainly 
for thii reason that the ntudy of premure anomalies in India 
must he the basis for any sincessful system of long period or 
seasonal forecasts from nicrtcotologlcid data. The ronilnnity 
of prewure antmiallea U nomeiiwirs perurtwit throughout the 
whole monsoon period, but or caslonally interfering aktiotn occur, 
lucli as snowfall in June or July in the Wettrrn tlUfUtayis. 
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One rif the more potent influenre^ in mndiFying the pressure rnnueuic 
4 oiidttiDns nntecrdmt to the advent of the monsoon is late and 
prrilonged snowfall in the Himalayan regions. Mr. Blanford on 
first fully investigated the question of the strength of the mnn' themnir 
soon and distnbutinn of the tnonsmm rainfall so far as it was 
miidified by ilimillayan snowfall, and upon an incorrect idea 
of his rrmclusions has been based what newspapers term the 
snowfall theory of the variations of the mrmsoon rainfall Ac 
cording to this theoryi hnowfall is either the predominant or 
the only iiniKirtant faotor, scanty snowfall prerediiq; a strong, 
and etcus-sive and prolonged Mtowfall a more or less deficient, 
monsoon. 'I'liis snowfall theory is, however, m/ a theory of the 
Mctrornlngical Dcfiartment. All that Mr. Blanford established 
was that, in rcilaiii rases which he investigated, heavy and late 
snowfall in the Western Himalayas was followed by a late and 
scanty monsoon, more espcnatly on the Ilombay side, and 
that the relation held so closely m these cases that it might 
Ik; used as an empirical guide for forecasting dniughta 
'riie relation was employed successfully in the last period 
111 excessive and prolonged snow in thit Himalayas to fore 
lONt drought in ('entrol RAjpuhina and adjacent districts 
in iIIqi. 

*l 1 ie preceding reitiarlcs show that the distribution <»l the 
moiiitoon raitifall m India in not .i siriiple but .t very toioplex 
protdem. It depends iiimui a latge nuitibi't ot Kuturs, evciy 
one of wioih must lie uktii intn lomuleratum if a ratmnal 
explanation of the varutiniw fiuiii year to yi’ar is to lie given i 
and in attempting to lorei'ast future fondituins not only must 
eat h luge fin tor lie taken into at t ouiit, but proper weight or 
value must be given to e.atU factor. It should also be remcm I'ecuIUr 
beret] that rainfall is. as 4 nieteorolc^ical factor tir elemenl, 
iptite different frtim inresiiurr, teinficmture, and air movement » » db 
It is a thsconiinonui element, the only diw-ontinuous clement 
t)f importance at the preumt stage of meteorolt^ral disrusbion. 

It M, however, found that the relative or local distrilmtion of 
iUiy one auuthwnt tiitinTioon rainfall is hiitillar in rluiractcr 
tlinidgluMit ttie wholt* period m aUiut four yearn out of five. 

'Dks apfiUcatlon of fitatistteal methods luuerl on this genentl 
fact or prfndpic (whtcii may lie termed the persistence 
of weather or meteorological t ondltinns) will, it is hoped, 
cuntinuo to give mom and more exact and numerous 
relations, all of which will Ik* of use for seasonal foremstlag 
in India. 
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Important The following are the niDst important variations of the 
i^onsoon distribution of the monsoon rains from the normal 

rains from which may occur ; — 
normd. 

(1) The commencement of the rains may be considerably 
delayed over the whole or a large part of India. This 
is, on the whole, most frequent in Northern Bombay and 
North-western India. In 1877 the commencement of the 
rains on the Konkan coast was a fortnight later than the 
normal, and in 1896 a week later. The delay was most 
marked in the year 1900, when it amounted to three 
weeks in the Konkan, K9.thi3,wSr, and the Central Pro- 
vinces, and to nearly a month in Central India and 
Sljputllna. 

(2) There may be a prolonged break lasting over the 
greater part, or the whole, of either July or August (most 
usually August). Thus, in 1880 there was a break from 
August 14 to September 3 over the whole of North-western 
and Western India. In 1883 there was a break lasting 
nearly six weeks, from July 19 to the fourth week of 
August, in North-western and Central Indio. 


(3) The rains may terminate considerably earlier than usual 
The economic effect of this is occasionally very serious. 
The absence of tain may cause the chief crops, e.g. rice, 
to dry up, with the result that the harvest may fail either 
partially or completely. In 1874 the rains ceased in 
Bihar early in September. In 1883 they terminated 
about a month before their normal date over the greater 
part of Bengal. Similarly in 1896 they ceased four weeks 
earlier than usual in North-eastern India and six weeks 
before their normal date in the Central Provinces. In 
1899 they terminated four weeks, and in 190a more 
than a fortnight, earlier than usual in the Central 
Provinces. 

(4) The rains may, as above observed, be directed more 
largely than usual throughout the whole or great part of 
the monsoon period to a given area and less than usual 
to another. This is the most common variation, examples 
occurring every year. For example, Assam, Eastern T<«wigalj 
and Burma almost invariably have heavier rain tb*" 
usual when the fall is very deficient in the east of the 
Punjab and the Gangetic plam, 
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KI.KVA1IO.V, DITKINO THE I'ERIOli JCNP: TO SEI‘1EMI!ER 



mined by the mme wind* or air currents, luid l>y the name 
general condition*, as In the preceding {leriod, June to 
.Se|>teml»cr. llie tronsiUon from die wet to the dry seaipn 
cuttiiiicnceii in the latter part of September and it usuatty iMt 
coiiipIeti.d until the third week of December, ft ii jtnt 
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exhibited in Northern India, and frequently follows iqion a Hnat 
burst of rain and thunderstorms accompanying the march of 
a cyclonic storm from the head of the Bay. The skies clear 
with the dispersion of the storm, and light and dry westerly 
airs replace the damp winds which previously prevailed. The 
night temperature decreases considerably with the increased 
dryness of the air, and the day temperature increases slightly 
on account of the absence of cloud. Hence the mean ^iiy 
temperature is at first almost unchanged, hut the diurnal miigc 
is largely increased. 

CriKlunl The Northern India humid current n-tn-ats down the 
of the"*"' Gangetic plain and across Central India by a scries of intcr- 
monioon mittent actions. As a rule the lower air current of the wet 
ftomliie '®’®***®®'* withdraws from the Punjab in the third week of 
litdisn September, from the western half of the United i'rovim-cs in 
arc*. the last week of Septcmlicr, from the eastern half of the United 
Provinces and Bihitr in the first or second week of Octolier, 
and from Bengal and Upfier and Central Burma in the thirii 
or fourth week of that month. The dry land westerly winds 
during this iicriod extern! eastwards down the tiangclic plain, 
and at the ume time increase slightly in intensity, and are 
usually established over the north of the Hay, and the whole 
of Northern and Central India, before the end of October, 
While these changes are in progreM in Northern India and 
the Bay area, similar alterations occur in Western India and 
the Arabian Sea. The south-west humid current usually 
obtaina at the beginning of September over the whole of that 
area, but dccreasea in strength and probably alio in elevation 
and volume. It begins to retreat from the head of the Arabian 
Sea, Northern Bombay, and RAjputAna in the second or third 
week of September. I'kis process, as in the corresponding 
retreat of the Northern India or Bay current, occurs by a series 
of intermittent actions. The rains usually cease in Central 
India at the end of September, and in BerAr and the Central Pro- 
vinces In the second or third week of October. The Ibrther 
iftreat of the currents in both sea areas ia marked by novel 
tatoree, more eapecially in the case of the Bay of Bengid. 
Tbeae ftatorea are most easily explained by reiierence to the 
praiMae dianges. 

Pmwn During the south-west monsoon proper pressure Is lowest 
2dSr * **** ***• Persian Gulf; the north of the Anbim 8ea» 

BaiuehiiUbi, Sind, Bertmm RAjputAna, and the southern dietriets 
of the United Praviooaa. As the air tea p er a t ui u dimtaislMi, 
at first slowly and dwn rapidly, until the begiimhig or oriddle 
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of December, the air contracts over the cooling area and there 
is also a flux in the higher regions from the areas to the south, 
i.c. the Indian Ocean. This double action causes a continuous 
increase of i>ressure over the Indian land area, largest in amount 
where temperature decreases most rapidly and pressure was 
previously lowest, i.e. in Korth-western India, llie low-pres- 
sure conditions previously prevailing in India arc thus almost 
obliterated by October, when pressure is remarkably uniform. 

'I'he only iinirortant feature during the remainder of the period 
is a residual sltallow depression stretching eastwards and west- 
wards across the Jlay and Arabian Hea, with slightly higher 
pressure in the Deccan and South Indian areas. 'Ibis depres- 
sion is slowly transferred southwards during the period, and 
lies over the centre of the Bay at the beginning of November 
and over the south of the Day at the beginning of December. 

'I'he humid current of the retreating south-west monsoon 
continues over the area to the south of the belt and varies 
very largely in strength. When it is vigorous, it recurves round 
the eastern portion of the low-pressure belt and extends west- 
wards in the area immediately to the north of it At the 
.same' time, and os part of the general actions, a cyclonic storm 
forms and passes westwards, carrying the humid currents of 
the retreating monsoon with it and giving heavy rain. In the 
intervals Iretween titese actions the westerly winds in the 
south of the Bay are light in force. Light variable winds 
witli fine weather prevail In the centre of the Bay, and light 
to moderate nortih-easterly winds in the north and noith-w^ 
of the Bay. Periods of fine dry weather thus alternate with 
periods of showery and disturb^ weather in the east coast 
districts of the Peninsula. 

The monsoon current recurves at the head of the Bay and 
in Beng^ in the same general manner (i.e. through north and ^ ^ 
north-west to west) W during the south-west monsoon proper, mt to 
'I’he recumture is now, however, due not to the obstructive 
arAion of mountain ranges, but to special pressure conditions ventoH 
In the Bay. The tetwadng south-west monsoon gives occasional 
or fSetoiltain during (his period to the Madras coast ^ 

In' Ocmer and the Jhat half of November the precipitation Msdiai. 

chiefly: in the North Coromandel and CireSrs districts, 
and hi >»(< • Naveiaber and December chiefly 

or soWy hi the Srphth CbwnM^el districts. In the second 
Of tbird wei* bf Deot^besr the belt of low pressure usually 
panes out of ihe iithhO http the equatorial belt, where it 
forms ,a perhmerM: meteorology of the Indian 
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Ocean during the next five months. The heaviest and most 
general rainfall during this period accompanies the passage 
of the cyclonic storms of the period, which almost invariably 
advance westwards or north-westwards to the Madras coast. The 
Bay islands and the Malayan peninsula receive occasional rain 
during this period, but to a less extent than the Coromandt*! 
coast. 

Probable Similar conditions probably obtain in the Arabian Sea, 
ofretr^t^ The humid current retreats slowly over the southern half 
of monsoon uf that area in October and November, and is in slight jKirt 
tbeAmbian Malabar coast, to which it gives occasional 

Sea. probable that a belt of slightly lower pressure 

than elsewhere demarcates the northern extension of the 
current, which recurves to west and determines more or less 
general rain from lat. i6” N. southwards to the eastern coast 
of Africa, and also in the Equatorial I^kes region, the area of 
rainfall passing slowly southwards with the advance of the 
season. Cyclonic storms occur much less freciucntly in the 
Arabian Sea than in the Bay of Bengal during this period, 
They rarely form in that sea, but advance into it from the 
Peninsula and Bay area. 

Stoims of The humid current in the Bay continues to exhibit the 
the period, intermittent or pulsatory character a.s m tlie wet season. 
Periods of rain and strong winds alternate with ijcriods of dry 
weather and light winds. Each period of general and heavy 
rain is as a rule initiated by the advance from the Bay of a 
cyclonic storm, which gives concentrated rainfall over long 
narrowish belts of qountry. I'hese bursts of rein occur at 
longer intervals than in July and August, owing to the 
decreasing intensity of the humid monsoon current. It is, 
however, interesting, as an example of the oppositirm which 
frequently characterizes meteorological actions, that the ante* 
cedent conditions of uniform pressure and tem{)orature and 
light variable winds during the intervals of fine weather 
between the rain periods favour the slow incubation of storms 
in the centre of the Bay, with the result that tliey are oexa*- 
sionally very intense and violent in character. The conditions 
are, on the whole, favourable for the formation of the 
most severe cyclones in October, when the humid currents 
that provide the motive power are still of moderate strength. 
These October cyclones are examples of the most Intense 
tropical storms. They differ in several respects from the 
cyclonic storms of temperate regions. They are usually of 
small extent, occasionally not exceeding aoo miles in diameter. 
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Hence the shifts of wind accompanying them are very 
rapid and dangerous to vessels, and October is the most 
critical period of navigation in the Bay of Bengal. The 
pressure gradients are very steep and the winds of hurricane 
intensity in the inner storm area. The parecipitation is excessive, 
the rain being commonly described as ‘falling in torrents.^ 

The most characteristic feature in the worst storms is an inner 
central area of calms or light variable winds, occasionally xo to 
20 or even 30 miles in diameter, which is termed by sailors ‘the 
eye of the storm,' The transition from the calm area to the 
belt of hurricane winds is usually exceedingly rapid. Another 
characteristic feature of these cyclones is the piling up of 
a mass of water in the inner storm area and area of lowest 
pressure. This advances with the storm and strikes the coast 
as a ‘storm-wave/ The effect of this in flooding the coast 
districts depends largely upon the phase of the ordinary tidal 
wave at the time when the storm-^wave strikes the coast. If 
the storm-wave strikes the coast about. high water or shortly 
after it may |»x}dbca ^ most disastrous results, flooding low 
coiuri; in a firw minutes to the depth ten, twenty, or 

MIh Hlfrty feet above tidal high-water level. In such an 
felMhlion, caused by a storm-wave which spread up the 
Hoogbly in 1737, 300,000 people are said to have perished, 
but the number is probably exaggerated. The storm-wave 
accompanying the Calcutta cyclone of October, 1864, drowned 
50,000 people and caused immense destruction of shipping* 

That accompanying the Backergunge cyclone of 1876 was 
of the most disastrous on record: probably over 
people were drowned in less than half an hour in 
and low districts at the mouth of the river 
an equal number died from epidemics of 
other diseases which almost 
The total height of the wave was 

as 30 to 40 ibet. Cyclones of the m 

fortunately rare# mH; more than one, oh -the occmring 

in five yearn* 

loisfid intsmm, ef fmme in October follow- Fwtfer 
a nia iMNt'ffeather condition^ nSSl- 

cloudless skies, kiA jpustar*, 

light emMac tTlM 

being, d»rii^( tbffte weeks of that period 

deteraained India and 

V axw usttsUjr noetve 'heavy tain, 

of the nin&U ks that>lltei||Hpiikn7ad ^ 
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pressure in Upper and Central Burma, Assam, and Bengal, and 
a general decrease of temperature and increase of pressure 
continue during the next two months. These changes arc 
greatest in Upper India, and are small in amount in the extreme 
south of the Bay and in Southern India. Gradients for 
northerly winds increase more or less steadily throughout the 
period in the Indian area and the air movement increases in 
intensity. North-westerly and westerly winds obtain in the 
Gangetic plain, are continued as north-easterly winds in the 
north of the Bay, and extend southwards over the centre and 
south of the Bay as the season advances. A narrow belt 
intervenes in which winds are irregular and unsteady, ranging 
between south and east, while further south-south-west humid 
winds continue but decrease in general strength and volume. 

The most important feature of the air movement of the 
whole period is thus the slow and gradual withdrawal of the 
south-west humid winds from the Indian area, and the gradual 
extension of the winds of the dry season from Upper India 
eastwards and southwards over the whole land and sea area. 
This change is usually completed before the end of December, 
when true north-east monsoon winds are established over the 
whole Indian region. The season above discussed is thus 
a transitional period of considerable length, and is in tliis 
respect unlike the transitional period at the commencement 
of the south-west monsoon. That monsoon is usually estab- 
lished rapidly over the Indian area, and extends over the 
greater part of the whole of the interior in the course of a week 
or a fortnight The advancing current is a vigorous move- 
ment, while the retreating current, and the current which 
gradually displaces it, are both feeble. 

The rainfall due to the decaying and retreating current is 
not only much smaller in amount than during the previous 
three months, but also much more irregular. The whole area 
of North-western and Central India and Northern Bombay 
receives practically no rain during this period. The Punjab 
and the adjacent districts receive a small amount, chiefly due 
to one or more cold-weather storms in the last fortnight of 
December. North-eastern India and Upper Burma obtain 
light to moderate rain, chiefly in October, and Lower Burma 
moderate to heavy rain in October and the first half of 
November. On the other hand the Madras coast districts 
receive their chief rain supply during this period. The 
amount increases southwards from Ganjam to Negapatam, but 
decreases veiy rapidly in amount from the coast to the intorion 
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The important variations to which the weather is subject 
in this period are as follows : — 

A. The number and character of the storms which form More im- 
in the Bay, and hence also the distribution of the rainfall 
accompanying the retreat of the south-west monsoon humid tores of 
current, vary very largely from year to year. In some years, 

as for example in 1896, no storm of importance occurs, while Sii 
in others two to four severe storms or cyclones may be ex-trilmtionof 
perienced. The years 1876, 1886, and 1891 were remarkable 
for the number of fierce and extensive cyclones which occurred 
during this period. 

B. The character of the large general and local pressure 
changes which accompany the gradual withdrawal of the 
monsoon current in India, and which appear in part to deter- 
mine and in part to be determined by rainfall, varies- largely 
from year to year. Thus an abnormally large increase of 
pressure in October over North-western and Central India is 
almost invariably accompanied by absence of rain in the 
Deccan. Similarly, a delay in the establishment of the high- 
pressure conditions in North-eastern India and Burma accom- 
panies, and in part at least determines, a prolongation of 
rainfall in that area to the exclusion of the Peninsula. The 
late rains are then not only delayed in that area, but are 
scanty and more irregular than usual. 

The most important variations from the normal of the 
rainfall distribution of this period may be summarized as 
follows : — 


(i) Prolonged rainfall in Burma, Tenasserim, and the Bay 
islands, and consequent deficiait rainfall in Madras sad 
the Deccan. 

(s) Early termination of the rains in Burma, accoo^pis^i!^ 
faicres^ rainfidl in the Peninsofai. ^ 

(3) Deficient and scanty isubfaB in the De(x»n sum! NcrilQrn 
Madias, aocompanylng iK»nniil or inoeased rain in 
SoutiMin India. 


of the tains in the Burma and 
■ , jtwni to BaHxe'ffstusial actions snd conditiems 

' in Indian area; these bfijs 
nnt 'jfii f fiiw w s i lillir ii[ifffiiiH p tf~ir1 . 

(5) Sari^ o o tB wna eiB w ni s fC. .the cotd-w^er 
Nwthem 

ttonny weather «{i[k.iR|^.,snow in 
. .ranges. 
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IL Special Remarks on Rainfall in India, and 
Droughts 

The air is always more or less charged with aqueous vapour. 
The amount is measured (in English measures) absolutely by 
the weight in grains per cubic foot, and varies greatly with the 
season and with the elevation and position. In the Bombay 
and Bengal coast districts, during the height of the wet mon- 
soon, it is about 10 to 12 grains per cubic foot ; whereas in the 
interior of India during the driest periods it is not more than 
four grains per cubic foot, and occasionally even less. ‘ Rela- 
tive humidity’ is humidity in relation to temperature, and 
indicates how far the air departs from saturation with respect to 
aqueous vapour. 

Unsaturated air can always be cooled down until the space 
is saturated and further cooling gives rise to condensation. 
There are many complex problems connected with the pro- 
cesses of condensation and rainfall, but the main actions are 
simple. Ascending air always cools down at a rate depending 
upon the amount of aqueous vapour it contains and whether 
condensation is in progress. If the air be not saturated, it 
cools down at a rate of about F. per 200 feet ; but as soon as 
it reaches the saturation stage, followed by rain, condensation 
commences and continues so long as rapid ascensional move- 
ment continues. The heat given out in this process acts me- 
chanically on the atmosphere and tends to increase the ascen- 
sional movement. The rising air cools down, but at a much 
slower rate than previous to condensation. In this stage the 
rate of cooling may be as low as 1° F. per 500 feet. Uptake 
or ascensional movement is thus a very powerful means of pro- 
ducing the cooling necessary to condensation and rainfall. 
There are other processes, as for example the mixture of cool and 
warm masses of air, but they are probably of comparatively rare 
occurrence and seldom give rise to heavy general rain. Hence 
it may be assumed that rainfall in a humid current is chiefly, if 
not almost entirely, due to upward movement, which may be 
initiated by various actions. Whatever the initial cause, the 
continuance of the movement is in large part strengthened and 
maintained by the energy set free by the condensation of the 
aqueous vapour, and converted by physical processes into the 
energy of motion of the atmosphere affected. 

The initial ascensional movement may, in part at least, be 
due to the ordinary diurnal changes in progress caused by 
the heating of the land surface during the day* When the 
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ascensional movement is very large, as in the hot weather, due to 
it is possible to get this action even although tlie column of ^ 
ascending air may he very dry near the earth’s surface. This solar ^ 
is shown by the occasional occurrence of showers of rain or action, 
hail in the hottest and driest districts. There is hence a 
marked tendency, especially in the hot-weather period, to the 
occurrence of rain at the same time of the day. 

The uptake or ascensional movement may also l>e due to Asuca- 
the forced ascent of a humid current against and acrass a range 
of hills, initiated by the tnomentum of the moving mass in the of humid 
rear and further accentuatt-d hy the rainfall to which it gives ^ ^ 
rise. Rainfall is therefore usually heavy on and near any range troUems* 
of hills fiicing a humid current, hut ditninishtts very rapidly on a jlne of 
{uetsing beyond the crest of the hill range, when the current not 
only ceases to rise hut may dc.scend slightly, and has, during 
the proc;csK td rising over the mountain ridge, been deprived of 
a considcralde ftortion of its moisture. There is in such coites 
a very marked contnist between the rainfall on the two sides of 
hill ranges across which humid currents jmss and the adjacent 
plain districts. 

Ascensional motion also occurs on a large scale in cyclonic Awen* 
stonns, and hence heavy rainfall is the most prominent feature 
of these storms in India. 'I'he rainfall is usually greatest in the in eyelonii: 
advancing ([uadrant of these storms. The heaviest downpours »t»rm». 
frc(|uently occur in the interior of India and not in the coast 
districts, and more csi>eciaUy in the neighimurhoud of the hills 
athwart the track of a storm. Kails ranging between so and 35 
inches in twenty-four hours rn'casionally occur under these con- 
ditions. Such was the heaviest fall on record in the plains 
of India : namely, 35‘3S inches at Pumea, in Bihflr, on Septem- 
tier 13, 1879. 

The rainfall of the ascensional motion may, lastly, he due to Aioe^ 
the increased resistance to the borisontal movement experienced 
by a humid current crossing a coast and advancing landwards, dm to n* 
as, for example, across Bengal and up the (langt^ic plain. 

'Phis is undoubtedly one action determining a considerable movement 
portioB of the monsoon lain&ll. 1^% 

ttte above are the ohi^ actions producing rainfall in the 
humid soutb-wett current. Other minor actions might be 
enumerated ; but It is suflieient to refer to Mr. Blanford's mooo' 
graph on TAt lUtittfaU India tot a full statement and a 
fitirly complete explanation of the causes co-opetatittg to deter, 
mine the ralnfidl In each district of India, and also to some 
extent the variations horn year to year. 
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A brief account of the character and distribution of the rain- 
fall of each of the seasons has been given under the meteoro- 
logy of that season. I'hc following gives a statement of the 
mean or normal rainfall in India, derived from the average 
data of about 2,000 stations distributed somewhat unequally 
over the whole of the country : 


Cold weather [January -Februaty) . . . . 

Hot weather (March-May^ 

South-west monsoon (June-September , . . . 

Retreating- south-west monsoon (Octolier December) . 


o-rjtj inches. 
4 - 5 « „ 

4-^5 >1 


Of the mean annual rainfall 12 per cent, occurs during the 
dry, and as much as 88 per runt, during the wet, season. The 
ratios differ very' considerably in diflerent parts of India, vary- 
ing for the dry season from 3 per r tjit, in Hoinbay to 19 i>cr 
cent, in Ucngal, 21 per rent, in the I*unjab,and 30 per cent, in 
Assam, 'J'hese fjgure.s show the importance of the hot-weather 
or spring rainfall in Assam, and of the rold weathcr rainfall in 
the Punjab. Appendix A (j>, 153) gives daui for the mettioro- 
logical divisions lately adopted in the India Daily Weather 
Report. 

The cold-weather rainfall is due almost entirely to disturl) 
ance and condensation in an upper current, probably over 
13,000 feet in elevation. Hence its distribution is very slightly 
modified by the configuration of the country over which the 
current passes, except over and near the only mountain range 
sufficiently elevated to give rise to forced ascent on the large 
scale, vix. the Himalayas. The precipitation is large over the 
interior elevated ranges, and modemie over the outer ranges, of 
the Western Himalayas. It diminishes slightly from the sub* 
montane districts southwards, and from the Punjab eastwards 
to Bihfir, but thence incrwises again to Assam, It is very 
irregular in its occurrence, but the normal amount differs very 
slightly over the plains of Northern and Central India, varying 
from half an inch to one Inch, except in the I*unjab and Assam, 
where it averages two inches. 

As already pointed out, the precipiuition of the cold-weather 
period occurs during the passage of shallow extensive depres 
sions across Northern Ijndia from west to east, 'Phesc storms 
are almost the only source of rain in Persia, Afghilnist&n, and 
BaluchistAn, and to a less extent on the higher and interior 
ranges of the Western Himillayas. The cold-weather rainfidl 
is small in absolute amount in Northern and Central India, but 
is nevertheless of great economic: importance over the larger 
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{MUt of that area, as it is ui»)n tiiis rainfall that the wheat and 
other cold weather crops of the non-irrigated districts in 
Northern India deiicnd. In the districts to which irrigation 
extends the croiis are practically indeficndent of the rainfall ; 
hut over the uninigated districts, including the greater part 
of Riijputiinn, >Sind, Central India, and parts of the I'unjab 
and the United Provinces, such cultivation as there is laigely 
depends upon the amount and time distribution of this limited 
rainfall. 

'I'he distribution of the hot-weather rainfall presents much Hot- 
greater contnLsts than that of the coUl weather. It is due, as 
previously stated, to large convective movements over the in- 
terior plains raising air masses to a suillicient height to produce 
condensation, and U> forced ascent of local sea winds across 
hill ranges in Assam, Itengal, < )rissa, and .Malabar, supplemented 
more or less latgcly by conveidive air movements due to the 
intense thermal actions of the {>eriod. 'I'hc ruiniall often 
accompanies dust storms in the interior, and is small in 
amount, averaging only about an inch, over Bombay, BciAr, the 
Ucntral Provinces, C'entrel India, Kiijput.1na, and the (langetic 
plain. It acromiianieN thunderstorms (occasionally of extra 
ordinary violence and intensity) in Assam, the greater i>art of 
Bengal, Arakan, and laiwcr and Upper Burma, and is largest in 
amount in Assam, where it avemges 31 iimhes. iCcimnmically 
it is of great im(>ortancir for the tea crop of Assam, and in 
Bengal, where it favours an early spring crop of rice. Over the 
greater part of the interior it is of little agricultural value, and 
the violent winds and heavy rain accompanying the storms 
ocxasimialiy do great damage. 

It is uiKHi the south west monsoon rainfall that the prosperity Kaln&Uor 
of India chiefly dc()ends. As already stated, nearly 90 fier 
cent, of the whole rainfall of the year falls on the avenge nns^. 
during this fxirc of the year, Itciiig due to the invasion of India 
hy oceanic currents of great volunm and elevation from the 
Araltian Sea and the Iky of Bengal. 'I'he goal of these 
currents from June to ik‘ptembcr in India is a iiersistent 
low-pressure area in Upper Sind and the ticighlmuring dis- 
tricts «f Kftjputena and the Punjab, 'rhe transformation 
eflfected 1^ the invasion of these currents is cominratively 
slight in the regions of freciucnt thunderstonns in April and 
May : that it, in Eorwer Burma, Bengal, Assam, (.Irissa, and the 
Madras coast. Over the remainder of India, and more 
especially in the interior of the Peninsula and in Nortbem and 
Central India, it is very ftrotiounced. Previous to its gdvastce 
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strong land wind:!, almost unbearably high temperature, exces- 
sive dryness of the air, and a dust-laden atmosphere are the chief 
features. Afterwards .strong to moderate sea winds, moderate 
temperature, great humidity, much cloud, frequent min, and 
a comparatively clear atmosphere are jireviilent. From June 
to September the two currents gisc rain chiefly to llurina, 
Northern and Central India, and the northern half of the 
Peninsula, while over the southern half of the Penin.sula rain 
occurs very irregularly (chiefly during breaks of the rains in 
Northern India) and is scanty except on the Malalrar coast 
'I'he distribution of the rainfall during this period (June to 
September) is determined chiefly by ascensional movement due 
to (i) forced a.scent across hills, (a) convective ascent in 
cyclonic storms, and (3) irregular ascensional movement caused 
by resistance to horizontal air movement, or due to actions 
accominnying the heating of the atmosphere during the day 
hours over the drier parts of the interior. 

Action of 'I'lte action of forced ascent across or against hill ranges 
^ntiif ^''^*^** heavy rain in («) the west coast districts of Malalar, 
wi^Mus Konkan, and ( Itijarat, (/') 'I'unasseriin and Arakan, (c) the 
va]K>ar. As.sain hills and Sylhet, and (/f) the Lr)wer Ilim:llayas and 
submontane districts, mom cs{>ecially the eastern half. Actual 
data show that in the Western (IhfitH the rainfall is on the 
average at least three times as great on the crest of the hills as 
at scaflcvcL The average rainfall of the {x.'riod is roughly too 
inches in the coast districts of the Konkan, and thence increases 
up to an average of 300 inches at stations situated on the crest 
of the hills facing the sea at on elevation of 3,000 to 4,000 
A similar law of distribution almost certainly holds in the case 
of the Tenas.<!eriin, Arakan, and Assam hills. Kylhct at the foul 
of the A.s.sam hills has an average total of 157 inches, while 
('herrapunji in the Assam hills, at an elevation <if about 4,000 
feet, has an average of 458 inches. 'I'he inverse action to that 
of forced ascent is found in the districts on the landward side 
of ranges of hills which face the monstion «-urrcnt8. The 
current, which has been deprived during ascent of a latge 
portion of its aqueous vaimr, after it passes over such a range, 
dther moves horizontally or descends slightly, and is then, 
unless some other spocial actions come in, virtually a non rain- 
giving current. Hence the Hominy and Ma^as Deccan 
Districts of Shol&pur, Hijdpur, Ahmadnagar, Poona, and Itellary 
are very diy areas and specially liable to drought. .Similarly, 
a portion of Central and Upper Hunna, including the Districts 
of Magwe, Minbu, Myingj'an, Kyaukse, and Hagaing, is a very 
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rlry and i>rccariuus arua, with a scanty rainfall averaging not 
more than 30 inches for the year. The Himalayas are not 
exposed to the full burst of the annual monsoon currents. 

‘i'he Bay current advances towards them, but is deflected, and 
though there is much ascensional movement, it is not forced 
ascent acrompanying movement across the line of hills. Hence 
the distribution of the rainfall docs not follow exactly the same 
law as in the Western flhltts or the As.sam hills. 'I'he rainfall 
is, however, considerable over the Ixiwcr HimSlayan ranges 
up to levels of 8,000 to 10,000 feet, but is slight on the 
higher elevations or in the interior valleys, 'i'he rainfall 
again decreases considerably 80 Uthward.s in the submontane 
districts, and over the (langetic plain it is determined partly 
by ordinary ascensional movement and partly by cyclonic 
storms. 

A considerable proportion of the wet monsoon rainfall overOfcycIon 
the greater irart of India is due to the ascensional movement 
accomiumying cyclonic storms. On the average eight storms 
of moderate to considerable intensity pass from the Bay of 
Bengal into India between June and September, They travel 
comparatively slowly and freciucntly traverse the whole breadth 
of Northern Indio. 'I'heir chamcterislics, and the accompany' 
ing rainfall, liave already been noticed on (mge 135. 

After the Bay current has withdrawn from Northern India 
and Upper Burma, and is rti«;urving over the Bay, it is, as 
already stated, directed to the I'eninsula. It is now, however, 
comparatively feeble, and probably its elevation as well as its 
volume diminishes and it becomes less effective as a rairngiving 
current Cyclonic storms occur at longer intervals, but con* 
tinue to give large amounts of rain to the areas they pass over. 

Their path is, usually in the latter part of October and almost 
invariably in November and December, westward to the CireSis 
and Coromandel coasts. The rainM in the Deccan and 
Southern Madras coast districts during this period oocors 
almost entirely in connexion with these storms, and is hence 
extremely irregular in its distributiem. 'fhe rainfidl is heaviest 
in a narrow belt of the Coromandel coast, where it ranges 
between so and 30 inches, and decreases rapidly on proceeding 
into the interior. It is occasionally very heavy in the Nllgiris, 
when the storms advance into the interior of Southern India 
and break up agdlnst rite high bill ranges. 

' A characteristic Awture of Indian meteorology is the excesrivo 
downpours which ooeaeiotmUy occur, chiefly during rite patMge 
of the itonns of the south'west monsoon, and also io twenty 
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four hours in the Western Ghats and Lower Himalayas during a strong 
wet*mon^*^ influx of inonsoon winds. The fall at Purnea in Hihar of 
soon. 35’3S inches in one day, in September, 1879, has already been 
mentioned (p. 139). Other phenomenal downpours, exceed- 
ing in each case 24 inches within the twenty-four hours, have 
been: — 


Year. 

Datr and 
month. 

Uihtritrt. 

Station. 

1876 

June 14 . 

Khaai and JaintiE HiIIh . 

Cherrapunji 

1B80 

Sept. 18 . 

Bijnor .... 

Naglna . 

1880 

Sept. 18 . 

Bijnor .... 

DhUmpur 

1888 

May 37 . 

Khasi and JaintiS Hills . 

Jowai . 

1800 

Jane X 3 . 

Khaal and Jaintia Hills . 

Cherrapunji 

1885 

June IS . 

KbSsi and Jaintm Hills . 

Jowai . 

1 880 

Sept. 18 , 

Bijnor .... 

Najlbab£d 

>893 

May 30 . 

CachSr . . 

Nemothn 

l8po 

June 29 . 

Kangpur 

lihawaiiiganj 

1891 

1888 

July 38 . 
June 37 . 

Suxat .... 
Khisi and JaintiSl Hills . 

Jalalpur . 
Mfahddco 

im 

June j8 . 

Colaba .... 

Roha . 


Amouif I 
of 

r;kiiinin I 
in I 

hours 


40*Ho 

33-10 

30.40 

3 o.i0 

30.04 

39*20 

28.50 

37*30 

37*00 

35*80 

34*80 


I 


I 


i 

1 


Another noticeable feature is the very heavy downpours 
which occur in very short periods, chiefly accompanying 
thunderstorms. The most striking examples luive occurred 
at Calcutta and N^ur, at each of which places slightly over 
an inch has fallen within ten minutes, equivalent to a rate of 
nearly seven inches per hour 

Variability A most important feature in determining the economical 

of rainfall. of rainfall in any given district is its variability. This 
can be estimated in various ways. Mr. Blanford, in his monr^ 
graph on The Rainfall of India^ has investigated the variability 
in the twenty-two rainfall division.s which he adopted for the- 
seasonal returns submitted regularly to the Secretary of State 
for India by the Meteorological Department According to 
this method (based on the law of errors and method of least 
squares) the variation from the normal rainfall for which tht*- 
probability is i (i.c. the chances are i to x) is determined, 
and then expressed as a percentage of the normal rainfall. 
Some of the results of Mn Blanford’s calculations will hagiveti 
on the opposite page. Thus is undoubtedly the most scientific 
method of determining e.stimatcs showing the. probable range 
of variation of rainfall. It is, however, too elalKxrate % 
general use over a very large area like India. l*he simpluw 
method is to adopt as the measure of variability tlic 
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percentage ratio of the difference between the highest and 
lowest actuals for the period of observation to the normal or 
average rainfall of the period. The largest percentages of 
variability as thus calculated are those of the areas named 
below:—- 


Mrlc^ioloj'ir’ul Division. 

j PereAntaffo 

1 variability 

Animnl 

of 

annual 

rainfall. 

rainfall 
in inrben. 

< fujaiat .... 

; 162 

17.64 

North-western 1 )ry Area . 

i Jifio 

10.34 

S.66 

DftlticlufttUn 

' 133 

Indo-Gancetic TMain, West 

1 xoo 

30.89 

Deccui .... 

93 

' 39.68 

Kuht Oiast, Koiith . 

! ^ 

.■H-S9 


The most noteworthy feature is the very great variability of 
the rainfall in flujariit This is due to the fact that it is 
liable not only to very scanty rain in dry years, but to excessive 
downpours from cyclonic storms in years of ordinary or strong 
monsoon conditions. 

'rh(! following table givc'S blanford's estimates of variability 
for thirteen areas : — 


Aivn. 


{ Mt*Jin annual 

deviation from' thr aver* 
I aim rainfall. (DlanforiPe 
I mrthntl.) 


Sind and Cutub 
United Provinces . 
KhSndeih and llerHr 
liibar . 

Uy^detEbAd . . 

C!entiml India . 

North Daocm 
Myaore « 

Conwtlo e 


Orliia oacl Northern ClrcEn 


+ 37 
+ *3 
± 

•t i8 

*»7 

* »5 

* »5 

* »S 

t la 


WMk tain&U in any area is too scanty for the staple Deficient 
cropa and a initial or complete failure of 

barv<|ilft the season is one of drought which may, If Smughta 

severe and l^tig dontinue4 produce famine^ A large defid^cy 
o(f^.rain in ih aM of. h^vy rainfall, as for example, Araka^ 

M » yiueiiaeistkeMbJfet ofa sepi|i^tachi^ , 



Measure- 
ment of a 
tempera- 
ture. 
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East Bengal, &c., rarely, if ever, affects the staple crops to 
an extent sufficient to justify the use of the term ‘drought" 
Droughts chiefly occur in the interior districts where the 
normal rainfall, when properly distributed, is sufficient for the 
crops, though not ample or abundant The table on the pre- 
ceding page gives a list of the larger areas liable to drought 
in the order of the variability of the rainfall as determined by 
Mr. Blanford (vide The Rainfall of India, p. 129). 

Mr. Blanford, from examination of the data, inferred that 
droughts leading to famine were especially likely to occur 
in all districts in which the variability, as measured by the 
process described on p. 125 of his memoir, is twelve or upwards. 

Scanty and ineffective rain in the wet monsoon in any area 
is due to one or more of the causes referred to on p. 130. The 
rainfall of the first half of that monsoon is much less valuable 
and effective, on the whole, for agricultural purposes than 
the rainfall of the second half. It is essential that there should 
be occasional to frequent rain in August and September, and 
occasional rain in October, in order to bring the chief food 
crops to perfection. An abrupt termination of the rains in 
August may cause the whole of the rice crop in a Province to 
fail to come to maturity. 

In North-western and Central India not only may the rains 
of the south-west monsoon fail more or less completely, but 
also the preceding or following cold-weather rains, and failure 
of the first is, in about two cases out of three, accompanied by 
failure of the second. This double drought entails loss of 
the harvest of both seasons and is most disastrous. The most 
severe droughts in the Punjab and the ’Gangetic plain have 
been of this kind. Finally, a severe drought leading to famine 
may occur after a series of bad years, owing to excessive or 
deficient rain, either of which may diminish the crop returns 
for several years by large percentage amounts. This was the 
case in the Central Provinces in 1896. 


IIL Special Remarks on Indian Temperatures 

Temperature is perhaps next to rainfall the most important 
feature of meteorological observation in India from the 
economic stai>dpoint. Temperature in relation to the amount 
of aqueous vapour present in the air and the rainfall deter- 
mines the character and abundance of the staple crops. 
The< temperature of the air in India is carefully measured 
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under, so far as is possible, approximately similar con- 
ditions. The thermometers are exposed in open sheds, 
through which the air freely circulates, and are protci'tcd 
from the direct influence of the sun by a thick roof or 
thatch of straw. The bulbs of the instruments are placed 
as nearly as pos.siblc at the same standard height above the 
ground, viz. four feet. 

The sun is practically the only hot body which matcrially 
modifies and determines the temperature of the earth’s 
atmosphere. The solar radiation is absorbed in part during 
its pa.s.sagu through the earth's atmo.sphcrc and in part by the 
earth’s surface, which again gives up a portion of its heat tr> 
the adjacent air. 

The average temperature of the ground .surface in India is, at Vniiatiou 
the hottest time of the day in the cold weather, from lo'' to 
above the tcmiieraturc of the air four feet high. Thu difference tempera- 
increases until the months of Aiiril and May, when the excess 
is usually as much as 40° and sometimes 45*’ or 50”. 'fhe ab move- 
difference falls off rapidly during tlie rains, and in August is »«>t. 
as small as in the height of the cold weather. At Jaipur the 
ground has been found to lie cooler titan the adjacent air 
finir feet above for sixteen houni out of the twenty-four in 
Deccmlier and for twelve hours in May. 

The air in contact with the earth's surface is largely and 
rapidly heated during the day time, and is then carried 
upwards by virtue of the lonvcctive movements thus 
initiated. These movements tend to distribute the heat 
taken in hy the air at the earth’s surface throughout the 
superjacent mass, and give rise to changes of temperature 
of great imiwrtancc. 

'rhe temjierature of the air at any fixed position or place V«ri«tloo 
is In a constant state of flux or change due to a variety 
actions, more especially («) the absorption of heat or solar 
energy either directly or indirectly, (i) the radiation of heat 
to the earth, clouds, or space, (r) the vertical or horizontal 
movement of the air in the lower strata. The most effective 
cause of rapid temperature changes is the displacement of air 
of oo« eharacter by that of anothw, such as almost invariably 
occurs in the alternation of land and sea breezes, or accom- 
panies hailstorms, thundeistonnsi cold-weather cyclonic storms, 

Sec. These changes ate atualiy very irregular in character. 

'Hie tempemtofe of the air varies (t) regularly in conaequence 
of the regater variathms in the causes or actions modltying ib 
the meet itnpcwttnt of whldt ii that of the sun’s themed acrien 

& s 
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as modified by elevation, and (2) irregularly owing lo the 
actions enumerated above. 

The temperature of the air is increased by the absorption 
of solar radiation or radiant energy directly or indirectly 
during the day hours, while it is affected during the whoU* 
diurnal period by radiation to clouds, space, iSrc. 'Fhe result 
of these two actions is that in the lower atmosphere the 
temperature of the air is lowest very shortly before sunrise, 
and increases until two or three hours after noon, after 
which it decreases until next mowiing before sunrise. 'Fhis 
fairly regular variation, with a maximum and minimum, which 
divides the day into unequal periods of about eight hours 
and sixteen hours on the average of the year, is the diurnal 
variation. 

The difference between the maximum and minimum tem- 
peratures of any twenty-four hours period, as for example the 
ordinary civil day, is the * diurnal range.* The diurnal range 
depends chiefly upon the amount and distribution of doud and 
also upon the humidity. The following summarizes the chief 
features of the diurnal range • 

(1) It is much smaller in the wet than in the dry season, 
the difference being most marked at stations irt the 
interior. 

(2) li is smallest in amount at the coast stations, more 
especially at those on the Konkan and Malabar <*oasts, 
where it averages 10^, and increases on proceeding into 
the interior to a maximum of 30® on the mean of the year 
in the Punjab and Upper Sind. 

(3) It has, over the greater part of Northern and Central 
India, two maximum and minimum values. It is usually 
absolutely greatest in November, the most serene monxh 
of the year; falls slightly up to January or Kelmiary; 
increases again up to April and May ; and falls to the 
absolute minimum in July or August, the height of the 
rains. 

Again, during one part of the year, from January to May or 
June, the increase of temperature by the solar action is greater 
than the decrease or loss by radiation and other ai'tions, and 
hence temperature rises more or less steadily during this j)eriod 
of increasing elevation of the sun. During the remainder of 
the year the balance is the other way and temperature steadily 
decreases from Juno or July lo December, This r^cnhir 
increase during one ludf of the year, followed by decrease 
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during the other half, is known as the annual variation. The 
annual variation is estimated in various ways. The most 
usual methods are [a) as the difference between the highest 
and lowest monthly means, {p) as the difference between the 
highest and lowest daily means, (e) as the difference between 
the highest normal daily maximum and lowest normal daily 
minimum temperatures during the year, and (</) as the mean 
of the annual absolute range of temperature: that is, of the 
diffcrcncc.s between the highest maximum and lowest minimum 
observed in each year. The data establish that the annual 
variation (calculated by any of these methods) is small in 
amount at the Hay islands and in Malabar. It increases rather 
rapidly northwards in proceeding along the east and west 
coasts of India. It is twice as great at Bomliay and Rangoon 
as in Malabar, three times a.s great at Madras and (.’hittagong, 
ami over five times as great at KarAchi. It is from eight to 
ten times as great at the stations in the North Deccan and 
Northern and Central India, and is alisolutely greatest in the 
most inland and the drie.st districts, including Upper Sind and 
the Punjab. 

The highest day temperatures are u.suaily observed in Maximur 
Northern India in the month of May. 'Phe hottest area 
undoubtedly that part of Upper Sind known as the Pat desert, tuna 
of which JacoliAliAd is imperfectly representative, and after 
that, the adjacent tracts, including the South-western Punjab 
and North-western RAjputAna. In seventeen out of the last 
twenty years the highest day tem{icraturcs, ranging from 1 1 7" 
to iaf>° were recorded at JacoliAtiAd. As there is much 
irrigation in and near this town, which is more or less sheltered 
by trees, it is almost certain that at Sibi and other places in 
the driest parts of the Pat dcstert the maximum temperature 
proluibly reaches 130° in the hottest periods. Maximum 
temperatures exceeding 1 90" have been recorded at the stations 
named below: — 


JacobflbAd. 

Jodhpur. 

PochbhadrA. 

Sirsa. 

HydeiflbAd. 

MultAn. 

Montgomery. 

KhushAl). 

Dera Ismail KhAn. 

Ijihore. 

Agra. 



The conditions which determine the night temperature are Mlnimani 
very different from those on which the day temperature depeodh. 
Radiation into space and oondoction to the ground tmtiQuce are turn. 
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the chief actions. The effect of these actions in reducing tem- 
perature is greatest in clear dry still nights, such as usually 
obtain in the cold and hot weather in North-western and Cen- 
tral India and the North Deccan. The air cools almost con- 
tinuously during the night at rates depending upon the amount 
of cloud, the humidity of the air and other conditions ; and the 
lowest temperature is, on the average of the year, observed at 
5.30 a.m. or about half an hour before mean sunrise. The 
lowest minimum night temperatures are almost invariably 
recorded in Northern and Central India during the cool 
periods after the passage of cold-weather storms. The follow- 
ing gives the lowest temperatures (26° or below) that have 
been recorded at the chief meteorological stations in the plains 
of North-western India 





Lowest 




Station. 

minimum 

t(‘inpcra< 

Date. 




ture. 




/Peshawar 
RawalpincU . 

0 

w 

December 19, 1878. 

Punjab and Fronlicr 


3.V9 

December 28, 1878, 


KhuBhUb . 

J 5.0 

January ,15, 1899. 

Province 


Dcra lunnil 
Khib) . 
LudhiSna . 

35>0 

January '9, 1876, 



34.0 

December 6, 1 879. 

RSjputina 

PaohbhadrS . 

36*4 

February iB, i8Ki. 


Mean daily temperature is usually defined by meteorologists 
as the mean of twenty-four readings of a standard thermometer, 
properly exposed, taken at hourly intervals. Hourly observa- 
tions, however, are recorded at only three or four stations in 
India. Hence in the India Daily Weather Reports the 
mean temperature of any day is taken as the semi-sum of 
the maximum and minimum temperatures recorded during the 
day. This differs from the true mean as defined above by 
small amounts which have been approximately determined 
from short scries of hourly observations in different parts of 
India. 

Appendix B [p. 154) gives comparative data of this clement 
for twenty-three representative stations in India and illustrates 
sufficiently the mean or normal temperature conditions over 
India. 

The temperature at hill stations is determined only very 
slightly by the direct action of the sun, and chiefly by the 
large convective air movements over the plains, and by the inter- 
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change or diurnal air movement between the plains and hills 
which is a permanent feature in Himalayan meteorology. 
Appendix C (p. 155) gives the average mean temperature of 
twelve representative hill stations for each month. 

At stations in mountain valleys, c.g. Srinagar and Leh, the 
maximum day temperature is determined chiefly by solar 
action and local conditions of cloud, &c. At stations on the 
crests of the outer mountain ranges it is, in dty clear weather, 
conditioned almost solely by the convective movement over 
the plains in which dry air, rising rapidly, cools down at the 
rate of 1° per iflfl feet. During the rains, when there is much 
forced ascent of the humid current against and over the hills, 
it is conditioned by that movement, in which humid air at 
the mean tempcrattire conditions cools down .at rates which 
vary from about 200 to 500 fe«-t i)er degree. 

The night temperatures at hill sutions are, more especi- 
ally in fine dry clear weather, determined by actions and 
conditions very different from those which give rise to the 
day maximum. The air cools rapidly by radiation and con- 
duction to the ground on the higher elevations, and sinks 
down into the valleys, where it tends to accumulate and give 
decreasing temperature as the night iulvanats. On the moun- 
tain crests it is modified by the upper air currents which set 
in from the plains towards the higher ranges. These actions 
tend to give much lower night teinpitratures at the same eleva- 
tion, and a larger diurnal range in valleys than on the mountain 
crests. 

In line dry weather, when there is little air movement, 
temperature foils rapidly at stations such as Murree, Simla, 
and Chakrilta on optm mountain ridges from a p.m. to 6 p.m., 
and is then practically constant during the whole night from 
7 p.m. to 5 a.m. Another important feature is that when the 
conditions obtaining in fine dry weather in Northern India are 
most marked~-that is, when the temperature at night falls 
rapidly in the plains owing to radiation in a clear calm atmo- 
sphinre until shortly Ixifore sunrise, and when it remains nearly 
constant on tho crests throughout the whole night— the minimum 
temperature at hill stations may be considerably higher than at 
neighbouring stations in the plains 5,000 and 6,000 feet below. 
This frequently occurs in continuous anticyclonic periods during 
the cold-weather period when the cold-weather rains are late 
and scanty. One example will bo sufficient to illustrate these 
remarkable temperature conditions, 'fhe minimum tempera- 
ture at Murree on the night of January a, 18S9, was ss>4* 
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higher than at Rawalpindi, and 8*2° higher than at Sidlkot ; at 
Simla it was 12*1° higher than at Ludhiana, and 1 higher 
than at Lahore; and at Ranikhet it was higher than at 
Roorkee, 18-2° higher than at Bareilly, 5*4° higher than at Agra, 
and 7*5° higher than at Allahabad. This was on the whole 
the most remarkable example of the inversion of the tempera- 
ture with elevation that has occurred during the past twent) 
years in the cool season in Northern India. 
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APPENDIX A 

Rainkau, Data of 21 Metf.orolooicai. Divisions of 
India (in inches) 





Nouual Rainfall 





'“1 

1 

B 


0 



IVri>inf*c or Division. 

If 

ii ' 

rather period 
ch to May) 

11 

Bs _ 

8| 

^si 

1^1 

i'sl 

9 

0 

U 

1^ 

Total 

of 

Year. 


^ s 


61 

5 81 
1 - * 

s 




13 

0 

a 

gs. 

(n 

<gs 

fc* 

Q 

ps 


Hurma, C'oiutt . 

0.71 

18.0K 

« 30 .fi 3 

3-5^ 

1H.79 

« 34-»5 

152*94 

Burma, Wet . 

0.49 

7-51 

55-39 

X4S9 

8.00 

56.98 

64.98 

Burma, Dry . 

C-X5 

6 . 3 <S 

a' 4-49 

1-65 

6-5 X 

36 *jl ;4 

32.65 

Delta of Bengal 

x*54 

13-38 

(>0.78 

1-38 

17*33 

63.15 

79-38 

Brahma[mtra Valley 

*■37 

33.99 

64.99 

1.01 

35*36 

65.00 

93.35 

Indo-Dangetlc Plain, 


3 - 7 a 

41.83 

0-58 

5-03 

42-43 

47.46 

Koat 

Himftlayna and Sub- 


6-33 

56.5 I 

0.33 

7.63 

56.84 

64.46 

nimAlayna, Kaat 




1.18 

6.8x 

36.03 

41.84 

HimUlayaa and Sub- 
HimUlayai, Went 
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BllU-lOGRAI’HV 

The following publications of the Indian Meteorological Dt'i»artmenty 
which are procurable at Calcutta, deal with the matters treated in thiK 
chapter . — 

I. Handbook of Cyclonic Storms in the Huy of ileiigul for thr use of 
Sailors, vol. i, Text ; vol. ii, Plates. 

a. Rainfall Map of India in two sheets, scale r>4 miles to 1 inch, showing 
the annual distribution of rainfall in India (in colours). 

3. Instructions to Observers of the Indian Meteorological IX^partmcnt, 
in which are described in detail the various instrumeutH in use at t!ie 
observatories. 

4. Barometer, Wind, and Current Charts of the Bay of Bengal and 
adjacent sea north of the equator. 

5. Charts of the Bay of Bengal and adjacent sea north of the equator^ 
showing the specific gravity, temperature, anti currents of the sea surface* 

T). Barometer, Wind, ami Current Charts of the Arabian Sea and the 
adjacent portinii of the North Indian Ocean. 

7. Monthly Wenther Review of India, giving a summary ol ihc chiet 
features of the weather in India and containing discussions on atmtwphrrlc 
pressure, barometric depressions, temperature of the air, winds, rainfall, 

This alio contains all available information almut snowfaU in the mountain 
districts to the north and north>*west of India, and an alistract of otiscrva< 
tions taken at about aoo observatories in India, 

B. Annual Summary of the Monthly Weather Review, giving a dtscuMitm 
of the meteorological data of India for the year. 

9. India TOaily Weatlier Report and Chart, containing observations 
recorded at 8 a.m. at i68 observatories, with a chart showing the distrlbu- 
tion of atmospheric pressure and rainfall all over India, and a brief summary 
of the chief features of the weather of the day. 

10. Indian Meteorological Memoirs, giving discussicins and researches of 
meteorological data for India and neighlmuring countries, IHustratcfl by 
charts, plates, and curves, vols. i-xi* Blanford's memoir on Tht AttinfaK 
of /fidia, published in i88<J, forma one of the volumes of this series. 

II. Indian Special Cyclone Memoirs, giving full accounts of the most 
important cyclones and cyclonic storms whicli have occnrrml in InfHa 
during the past thirty years. ^ 

la. A Handbook of the Meteorology of India, by Sir John Kliot, U now 
(ipod) under preparation. 

13. A Climatological Atlas of India, l»y .Sir John Kliot, is also now (npd) 
under preparation. 



CHAPTER IV 


HOTANV ’ 

Thk term British India as employ ud in this chapter emlrraccs, Intruduc- 
over and above the vast territory controlled by the Clovern- 
ment of India, some indefiendent countries, of which Nepill 
and the Himalayas cast of Sikkim are the chief, toi{ethcr with 
Ceylon and the Malayan Feninsula, which are in }'rcat i*art 
under the ('olnnial Office. 

'I'hc gco{;raphical and climatal features of Intlia, iiiwn which 
tlte distrilmtion of its Flora so much depends, can be here 
introduced only incidentally. They will lx.* found to be fully 
discussed in chap, i of this volume*. 

'['he term Flora applies in this sketch to native Flowering 
plants, Ferns and their allies. Collected materials do not exist 
for dismissing the distrilmtion of Mosses, Hcpaticae, Liifficns, 
and Fungi, which abound in must {larts of India, or of the 
Algae in its seas and fresh waters. On the other hand, such 
extensive herbaria of the higher Orders of plants have, during 
the last century especially, been made over most parts of 
British India, that the study of their contents may be assumed 
to provide sufficient materials for a review of its Flora. 

The Flora of British India is more varied than that of any 
other country of equal area in the eastern hemisphere, if not 
in the globe. This is due to its geographical extension, em« 

Inadng so many degrees of latitude^ temperate and tro^al ; 
to its surface, rising from the level of the sea to heights above 
the limits of vegetation ; to its climates, varying fhrni torrid 
to arctic, and from almost absolute aridity to a maximum 
of humidity ; and to the imjntigration of plants from ^dely 
dtiferent Ixirdering c*ountries, notably of ( Chinese and Malayan 

‘ In eomitIUngthi* KIwteh 1 haw! had the adventago of receiving valis- 
aljle facts and wg|{cstii»as ftom Sir G. King, K.C.I.K., K.R.S., late Diwetor 
of the Royal Botanic Gardens, Calentta, asd J. .S. Gamble, M. A., C.I.E., 

F.R.K,, late of the Indian Forest department. 

s Bee also MnAutory Mtttff to tit Fhn /tuUte, by J, I), lleckcr aoA 
Thonas Thomson, {»|».iKd, with two maps (I.ondMi> Pa«pUttdECo.|itiu). 
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on the east and south, of Oriental European, and African on 
the west, and of Tibetan and Siberian on the north. Whether 
India is richer in number of genera and species than any other 
area on the globe of equal dimensions is doubtful; it is cer- 
tainly far poorer in endemic genera and species than many 
others, especially China, Australia, and South Africa. 

Of the elements of the Indian Flora the Malayan is the 
dominant; but until the Floras of Sumatra, Tongking, and South 
China are better known, it is not possible to estimate its com- 
parative strength. The Oriental and European elements can be 
approximately estimated. About 570 European genera and 760 
species are indigenous in India, of which about 430 genera and 
over 400 species are British ; and if the Oriental genera and 
species be added to the European, these figures would probably 
be doubled. The African element, which includes the Arabian, 
is third in amount, and it will no doubt be augmented as 
the Flora of Equatorial Africa becomes better known. The 
Tibetan and Siberian elements, which include an Arctic, are all 
but confined to the alpine regions of the Himalayas. Lastly, 
the Chinese and Japanese Floras are strongly represented 
throughout the temperate Himalayas and in Burma. 

Of the Natural Orders of Flowering plants, Ferns and their 
allies comprised in the Flora of British India, not one is 
peculiar to it; and if the genera common to it and to one or 
more of the adjacent countries be excluded, few endemic 
genera remain, and such of them as are endemic are local, and 
with few exceptions are restricted to one or few species*. It 
may hence be affirmed that in a large sense there is no Indian 
Flora proper 

^ The term ^ Oriental ’ is nnfortimately used in a very different sense by 
botanists and by zoologists. In 1755 was adopted by Oronovius as the 
title, * Flora Orientalis,’ of his work on the plants of the Levant and Meso* 
potamia ; and it is the tide of Boissier’s great Flora of the East, from 
Greece to Afghanistan inclusive. This meaning has long been accepted by 
botanists. In zoological literature, * Oriental’ is more synonymons with 
Eastern India. 

> Of these exceptions perhaps the most notable one is that of two genera 
of Dipterocarfeac^ Doma with eleven species and Stemump^rus with fifteen, 
which are both confined to Ceylon. 

’ Mr. C. B. Clarke, in a most instructive essay * On the Botanical Sub* 
areas of Biitidi India/ has speculated on the successive periods at which 
the componei].t elements of the Flora were introduced, and has arrived •;t 
the following division : (1) The Deccan or Indo-African, (a) the Malayan, 
(3) the Central Asian, (4) the, European. Mr. Clarke’s Sub^arets appii6xb> 
mately correspond with the Regions of this Sketch. See Jimrwa thi 
ZtnnMn Society^ Bot„ vol. xxxiv (iSpS), p. X43. 



HOTA^'\ 


IV 1 


1 59 


'I'hc (Iritish Indian Flora, though so various as to its ele- 
ments, presents few anomalies in a phytogcographic point of 
view. 'Fhe most remarkable instances of such anomalies are 
the presence in it of one or a few species of what are very large 
and all but endemic genera in Australia; namely, Baeckta^ 
Lfplospermumt Melaltuta^ Leucopof'on, Sfylitlium, Helicia^ and 
Ciisuarina. Others are Oxybaphus himalaieus, the solitary 
extra- American .species of the genus ; Fyrularia edufis, the 
only congeners of which are a Javan and a North American ; 
and y^lia, which is limited to three sitecics, an Indian, South 
African, ami .Sokotran. Of aksentec Natural Orders of the Old 
World, the most notuhle are which, though mainly 

Australian, has (!hine.su, Japanese, :tnd Mascurene species; 
Bmpftracfne, one species of which girdles the globe in the 
north temperate hemisphere and rcap|H>arK in ('hili (the rarity 
of hog land in the I limiilayas must Itc the cause of its aksence) : 
and (Vr/rWric, an Order containing upwards of too European 
and Oriental sfiecies, of which one only (a Persian) reaches 
Native Haluchist.’tn. 'Ilic alHamcc of any indigenous Lime 
(Tl/tW) or Itcoch (/hgw) or (Ihcstnut {CaUanta) in the tem* 
penite Himalayas is remarkable, all three Ixiing European, 
C)rientul, anti Jafianuse genent. The ( Ihestniit, which luis t>cen 
intrtxluml into NW. Indu fiotn Kuro^jc, ri|Ht!tis its fruit in 
the Western Himiilayas. 

With the exception of the khodoricndron l>elt in the high 
Eastern HimAlayas, there are in Imliafcwasseinblsiges of species 
of fieculiar or conspicuoos plants giving a character to the land* 
srai>e over wide oreasi as do the Heaths in Britain, the Heaths 
and suixtulent plants in 8oiith Africa, the Bueaiypii, Epacridm, 
and in Attsttalia, the Cacti \n America, at the great 

AkNW and RuphorMae in East Tropical and South Africa; nor 
aw there rtprmntakivM of the Tampotv Catittgas, Sayinnaha,<Hr 
Maitii vegetadon of America, 'nie Conifinoos foreats of the 
Htmfrlayas reiembie thoae of other northern (xmntriea, and the 
great 'I'eak forests have no peculiar features *. 'Fhc wood.oil 
trees (Dip^mtttrpi) in Burma form an exception, towering over 
the forests of Arakan and Tenassorim. Of gregarious trees, 
some of the most conspicuous are the Sal (Jihorea rotmsia), 

* For u oeeouat of the Imliui forests refenwee must be mnile to die 
cbKptor on Fotests In this tkatUur iVol. Ill, eli. It), and for detstls to 
(iamMe'ri Ataauat tf Mim Timtart [l^ndoo, 190s). Tn the latter la- 
voiunble work, 4,749 woody plants are roeorded for itritlsh India (exsluslve 
of those of ihit Malayan I’enkisuta); awl of these «n tnws, 1,419 
ihtulis, ami N07 ellniien. 
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Eng or In [Dipterocarpus tuberculatus\ Sissu {Dalbergia Sissoo\ 
Khair {Acacia Catechu\ and Babul [A. aradica). 

Indigenous Palms are few compared with many regions in 
tropical America, and are comparatively unobtrusive. The 
Talipot Palms (species of Corypha) are the most majestic 
palms in India^ in stature, foliage, and inflorescence, but they 
are exceedingly rare and local. The Indian Date {Phoenix 
^lvestris\ the Fan-Palm or Palmyra [Borassas flahellifet)^ and 
the Coco-nut near the sea, are the only palms that may be said 
to be conspicuous in the landscape of the plains of India. On 
the other hand, graceful erect or climbing Palms with pinnate 
or fan-shaped leaves frequent the humid evergreen forests, 
where the Rattans [Calami') ascend the trees by their hooked 
spines and expose their feathery crowns to the light. Bamboos, 
of which there are more than 120 kinds in India, form, as else- 
where in the tropics, an important feature, whether as dumps 
growing in the open, or forming in association all but impene- 
trable jungles I the taller kinds monopolize large areas in the 
hot lower regions, and the smaller dothc mountain slopes up 
to 10,000 feet in the Himalayas. Tree-ferns, of which there are 
about twenty (?) specie.?, frequent the deepest forests of the 
Eastern Himalaya.?, Central India and Vizagapatam, Burma, 
Malabar, the Malay Peninsula, and (Ceylon. 

Of shrubs that form a feature in the landscape from their 
gregarious habits, the most conspicuous examples are the 
Rhododendrons of the temperate regions of the Himalayas, and 
the genus Sirohilanthes in the western hills of the Peninsula, 
Many species of the latter genus do not flower till they have 
arrived at a certain period of growth, and then, after simub 
taneously flowering, seed profusely and die. Some Bamboos, 
also gregarious, display the same habit, which they retain under 
cultivation in Europe. Three local all but stcmle.ss Palms are 
eminently gregarious ; Phoenix farinifera of the Coromandel 
coast, Nannorrkops Riichieana of extreme We.stem India, and 
Phoenix paludosa and Nipa fruHcans of the Sundarbans. 
Among herbaceous plants the beautiful genus ImpoHens 
takes the first place, from abounding in all humid districtn 
except the Malay Peninsula, and from its numerous species 
being (with hardly an exception) endemic; added to which is 
the fact that, though profuse in individuals, the species are re- 
markably local, those of the Eastern Himalayas differing from 
those of the Western, these again from the Burmese, and all 
from those of the Eastern and Western Peninsulas and Ceylon ; 
and most of these two last from one another. 
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Of fresh-wiiter flowering plants, floating or wholly or partially 
submerged, there are many kinds in India, They include the 
beautiful white, red, and blue Nymphams, Nelumbium speciosum^ 
and Euryak firox^ the latter a near ally of the Victoria Repna 
of South American waters; also many carnivorous Bladder- 
worts and the curious Aidr&tmnda with leaves 

like those of the Venus Fly-trap, a South European plant, 
hitherto found nowhere in India exce{)t in some saline ponds 
near Calcutta, 'Fhe most remarkable aniong the Indian fresh- 
water plants are the Podosteinonads, which clothe rocks and 
stones in rapid streams with submerged spreading fronds, 
resembling green Lii’hcns more than flowering plants. They 
are most (*onnnon ii\ Malabar and Ceylon, and are never found 
in rivers that have glacial scairces. Marine flowering plants 
are few indeed, and are mostly of wide Oi'canic distribution. 
Of iHiculiar littoral sand-hill plants then* are few, the most 
notable l>eing the atK>ve**nicntioned Bfmnix farint/era^ Ipo- 
biioba^ Vigna luka^ Canafoalia Uneata^ Lmnata pinnati* 
fida^ and a curious gntss, Bpiniftx^ of Australian affinity. 
The estuarial plants will be enumerated when describing the 
tidal flora of the Sundarhans, 

1*he number of rcftorclod siK'cies of Mowering plants in 
India approaches 17,000*, under 174 Natural Orders*; and 
there are probably 600 species of Ferns and their allies. 

'rho largest Order of Mowering plants in all In<lia is OrcAi^ 
dm\ of whic h more than 1,600 species are recorded and 
additions are c'onstantly l)eing discovered. The greater number 
of these are tropical and epiphytic, and with cx)mi>aratlvely few 
exceptions all are endemic. Ten are Ruro[>ean, and they are 
British*. It is only in the Eastern Himfttayas, Burma, and the 
Malay Peninsula that the Order predominates ; tn other parts 
of India 6V<»w/srrar,{md otttnu 

them. 


^ In the Etm^ ^ Bidthh /miiu (tS7Sx-i897) about f 5,900 speoiei of 
bloweriug plants are dssoilbed* But stnue ths publication of the flnit 
volumes of that work the gmatar part of Borma has fallen under British 
rule, and laigo aoossslons have been made to the Indian Flora from that 
and other quarters, eif»edany from the Malay Peniasula. 

* In the 6hwinf JVtmtmtm, by U. Hentham and J.'D. H. (iSda-xSSab 
»oo Natural Orders of Flowerli^ pltnta am described. Some of these have 
lieen rightly subdivided hy mlkt ttf later authors. 

* Coradorhiza Gootfyora r^it, SpimtUAis auiumMlkt Uxiim 

otfotot apAyUtm, GrphdioMhmt intifoUa^ KpipactU 

Onhit iaiffotiat Jdakmtrk tdrtdiif ffirmhimn Nononkk* All these 
am tem{)6rate Western IHmilayan; a few are also ICaitem* 

VOI.. I. M 
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‘ The ten dominant Orders of Flowering plants in all British 
India are in numerical sequence : — 

r. Orchideae. 6. Acanthaceae^ 

2. Leguminosae, 7. Compositae, 

3 . Gramineae, 8 , Cyperaceae. 

4. Rubiaceae, 9. Labiatae, 

5. Euphorbiaceae. 10. Urticaceae, 

Of these all but Labiaiae and Compositae are more tropical 
than temperate. Compositae take a very low place, and would, 
but for the temperate and alpine Himalayan species, take a very 
much lower. In this respect India shares, with the whole 
Malayan Archipelago, an exceptional poverty in what is not only 
the largest of all the Orders of Flowering plants in the world, 
but the one that heads the list in most other parts of the globe. 

The following data*, deduced from the whole Indian Flora, 
are of use for comparison with those of its several botanical 
areas. The proportion of Monocotyledons to Dicotyledons 
is approximately as i to 2*3 ; of genera to species as about 
1 to 7. Of Palms there are more than 230 recorded species ; 
of Bamboos, 120; of Conifers, only twenty-two; of Cycadeae^ 
five. Of genera with 100 or more species there are ton, of which 
four are Orchids, headed by 200 of Dendrobium ; the others 
are Impatiem (which will probably prove to be the largest 
genus of Flowering plants in India), Eugenia, Pedicuiaris^ 
Strohifanthes, Ficus, Bulbophyllum^Eria, Habenaria, and Carex. 
Botoical British India is primarily divisible into three botanical areas : 

of a Himalayan, an Eastern, and a Western. The two latter are 
India. roughly limited by a line drawn meridionally from the Himalayas 
to the Bay of Bengal The prominent characters of the three 
are— that the Himalayan area presents a rich tropical, temperate, 
and alpine Flora, with forests of Conifers, many Oaks, and a 
profusion of Orchids; that the Eastern has no alpine Flora, a very 
restricted temperate one, few Conifers, many Oaks and i*alms, and 
a great preponderance of Orchids ; that the Western has only 
one (very local) Conifer, no Oaks, few Palms, and comparatively 
few Orchids. Further, the Himalayan Flora abounds in Euro- 
pean and Siberian genera; the Eastern in Chinese and 
Malayan; the Western in European, Oriental, and African, 
These three botanical areas are divisible into nine botanical 
Regions, for the determination of which I have, after long 
deliberation, resorted to the number of species of the ten 

^ It need hardly bo poiaLed onfc that through out this Sksteh nambais 
are approximate only, aad are liable to revision* 
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largest Natural Orders in each Kegion as the leading exponent 
of their Iwtanical diiTcrences. The nine Regions are ; — 

1. The Eastern Himtllayas, extending from Sikkim to the 
Mishiui mountains in Upper Assam. 

2. 'J'he Western Him. 11 ayas’, extending from Kumaun to 
( 'hitral. 

3. 'I'hc Indus Plain, including the Punjab, Sind, and 
K.ajputana west of the Aravalli range and Jumna river, Cutch, 
and Northern Gujarilt. 

4. 'I'hc (langetic Plain, from the Ariivalli hills and Jumna 
river to Ilcngal, the Sundarlrans, the plains of Assam and 
Kylhct, and tlic low country of Orissa north of the Mablnadi 
river. 'Iliis Region is divisible into three Sulr-regions : an 
upper dry, a lower humid, and the Sundarbans. 

5. Malabar in a very extended sense— the humid belt of 
hilly or moimtiiinous country extending along the western 
side of the Peninsula from Koutliem OujarSt to CaiKS 
f'oinorin. It includes Southern Oujartit, the Southern half of 
Ktlthitlwilr, the Konkan, Kanara, Malabar proper, Cochin, 
Travancore, and the I.accadivc Islands. 

<u 'I'hc Deccan in a vciy broad sense : that is, the whole 
comparatively dry elevated tabledand of the Ptminsula ca.st of 
Malabar and south of the (langetic and Indus Plains, together 
with, as a Sub- region, the lowdying strip of coast land extending 
from Orissa to 'Pinnevelly, known as the ('oromandel coast. 

7. (.'eylon and the Maidive Islands. 

S. tturina, bounded on the N. and NK. by the flanking moun-' 
tains to the soutli of the Assam valley and China, on the east by 
China and Siam, r^n the west by Bengal and the Indian Ocean, 
and on the south by the State of Khedah in the Malay Penin- 
sula. The Andaman Islands, and ixtssibly the Nicobar, belong 
to the Bumtese Region. 

y. The Malay Peninsula, from Khedah to Singapore, includ- 
ing the British protected StatM in this Peninsula. Hie British 
Provinces proper are Wdleiley, the Island of Penang, Malacca, 
ami Singapore. The Nicolwr Islanda may belong to this 
Region. 


* Ths Indspndcnt Kiojpkmi of Ksjttl, •ttndingror joo miles between 
the SMtem nwt Western IllnUayni, Is base left out of account, fsem 
igaoruico of its Plon. Bxca|K a vary United collection mnde In the vsUey 
of Kutmiuuin by WnlUch la ilei, the Floss of Nepal is sU but unknown. 
< irsftt n, nm the dilferencet betvnen the Floni of Sikkim nad RimuuM, the 
(wo inesi in Nepil, os fadkaUid by WdUeli'f eoUeetlon% whMi imber 
miutain n eonstdemlile Bumber of endamlo epodes. 



i 64 the INDIAN EMPIRE [chap. 

A glance at the map of India shows that, in the attempt to 
delimit these botanical Regions geographically, laige areas 
are in some cases difficult to apportion : as, for example, 
Kathiawar, of which the NW. half is probably referable botani* 
cally to Sind, the SE. to the Konkan. It is not possible to 
draw a bounding line between the Flora of the Indus and of the 
Gangetic Plains : that is, between the Mora of the affluents (in 
the plains) of the Sutlej and of the Jumna rivers. Extensive tracts 
of land with characteristic Upper Gangetic plants intrude into 
the Indus Plain, and desert areas of Rajputdna intrude into tlit^ 
Gangetic Plain. The eastern limit of the Malabar Region is 
undefinable, because of the number of spurs and valleys from 
its hills which project far into the Deccan Region, sometimes 
almost crossing it, carrying with them types of the Malabar 
Flora, which towards its northern limit mingles with those of 
the Deccan and of the Indus and Gangetic Plains. The Flora 
of the trans-Indus mountains bounding the Indus Plain Region 
on the west, of which the eastern flanks are Briti.sh Indian, is 
known botanically in one valley only, the Kurram. To liavo 
referred this cither to the Western Himfllayan Region, or to 
Afghanistan, would be premature. It is therefore treated 
of in an Appendix (A) to this Sketch ; as is also the Mora of 
British Baluchistan (Appendix B), which diflers considerably 
from that of any other botanical Region of India. 

These Regions coincide roughly with the areas of com- 
parative humidity or dryness, indicated by Major Prain in Im 
Plants of Bengal (Introduction, p. 2) as follows * 

India Deserta; Sind, Rajputana, and the Punjab, ('fhe 
Indus Plain Region.) 

India Diluvia; with its chief development in the Gangetic: 
Plain, comprising much of the territory that constitutc-iv 
politically the United Provinces and Bengal. (The 
Gangetic Plain Region.) 

India Aquosa; the wet fore.st tracts along the Western 
Ghats from Gujarat to I'ravancore, which receive all the 
force of the SW, moasoon. (The Malabar Region.) 

India Vera; the dry but not desert triangle l)etween the 
Western and the Ea.stcm Ghats of the Peninsula, with its 
apex in Tinnevcily, and its base skirting the Gangetic 
Plain, (The Deccan Region.) 

India Subaquosa; the Eastern Ghats and tliu strip Instween 
them and the secu (The Coromandel Sub-reglon.) 
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India Liltorca; most highly developed in the Gangetic 
delta. ('I'hc Sundarbans Sub-region.) 

'I'hcy also approximate to the botanical Sub-areas of British 
India drawn up by Mr. C. B. Clarke in his instructive Essay 
in the Journal 0/ ike LinneanSoeuty{\o\. xxxiv (1898), p. 142), 
with an excellent map. 'I'hu principal didcrcnces between his 
Hulvareas and my Regions lie in his inclusion of Central Nepill 
in the ICastcrn Himalayan Region, and of the Afghan E. 
Itoundary mountains, all Baluchistan, SE. Rajputana, and 
Central India in the Indus Plain Region ; in his treatment of 
N. and NE. Burma with the Assam Valley as a separate Sub- 
area (Assam), and of ICastcm and Southern Burma as another 
(Pegu) ; and in his inclusion of all (Icylon in the Deccan 
Region. 

The Klora of British India has been described at much 
greater length than in this Sketch in the Introductory Essay to 
Dr. Thomson's and my Flora Indiea (see footnote, p. 157). In 
that work tltrec primary divisions are recognised ' : namely, 1. 
11 industSn, including the Western Peninsula from the base of the 
HimAlaya to Cape (tomorin ; 11 . The HimAlayas; 111 . India 
t)eyond the Ganges, lliese isrimary divisions are subdivided 
into sixty-four Provinres, the botanical characters of which, as 
far as they were then known, were delimited in relation to their 
clinmte, geograpliu^al position, elevation above the sea, and 
other physical conditions ; to which are added rcferen<;es to 
many of the liotanists who had explored them, their collections 
and liieir works. Thcsi! sixty-four I’rovinces will, 1 believe, all 
prove to he deserving of detailed Iwtanical treatment when 
sutheient materials shall have been obtained to cflect this. 
'Ilie following is a list of them, arranged under the Rogions 
adopted in this Sketch;— 

t. Kastent Himalayas: MUhmi, Abor, Bhutan, Sikkim, 
f .'entral Ne|>aL 

2. Western Himalayas, undtw three groups; I. Kumaun, 
Ciarhwal, Simla, Kulil, (.liamlnt, Jammu, Kajaori ; II. Kanftwar, 
I Ahul, Riihtwar, Kashmif, Murree ; III. Gugi, Pit! and Parang, 
Zflskflr, liras, Kari, litdflklt, Haiti, Nubro. 

3. Indus Plain, which includes the Punjal), Sind, Cutcb, 
Northern Gujarflt, and Kdjputana west of the Aravalli Hills. 

4. Gangetic Plidn, under two grouiM : 1 . Upiier, including 
Rajputana east of the Aravalli Hills, Bundelkhand, and MOiwa 

‘ A ftwrlh It derotwl te AigMaiitan and Uslaoblttln, whleh MttMriM 
nut Mug In IMUth India an not Imdsded la this Sketdb, WMSiit a tmall 
area (11 HatneUttKn tinea awpdnd, Sea Aptmdix B, |i. S091 
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north of the Vindhya range ; IL Lower, including Bengal 
south of the Himalayas, Orissa north of the Mahanadf, the 
Assam, Sylhet, Cachar, and Tippera plains. 

5. Malabar, including Khandesh, the Konkan, Kanara, 
Coorg, Malabar proper, Travancore. 

6. The Deccan, including Malwa, Bihar, Berar, Central 
India, the Central Provinces, Chota Nagpur, Orissa south of 
the Mahanadi, the Deccan proper, Mysore, and the Coromandel 
coast. 

7. Ceylon. 

8. Burma, including the Assam, Garo, Patkai, Nagil, Khasi, 
Manipur, Cachar, and Sylhet Hills, Chittagong, 'Fippera, 
Arakan, Pegu, and Tenasserim, together with the Shan and 
other States bordering China and Siam. 

9. The Malayan Peninsula, including the British and Siamese 
States therein. 

The J^st- The only botanically well-known portion of the first Region is 
its western end : Sikkim, an oblong section of the Himalayas 
Region, about 1 00 miles long from north to south, and forty from east to 
west. An analysis of its Flora may be presumed to givtj an 
adequate idea of the general features of the unexplored Hima- 
layas to the eastward of it. This is indeed proved by such 
materials as have been procured from the latter ^ 

A comparison of its vegetation with that of the ^Vcstenl 
Him^ayas will be found under that Region. 

Sikkim is the most humid district in the whole range of the 
Himalayas, because of its proximity to the Bay of Bengal and 
direct exposure to the efiects of the moisture-laden south-west 
monsoon, from which the ranges east of Sikkim are partially 
screened by the mountains on the south flank of the Assant 
valley. It is estimated to contain about 4,000 species of 
Flowering plants under 160 Natural Orders; also 250 Ferns 

^ Of the Flora of the Mishmi Hills the only account is that of Griflith, 
who visited them in October to December, 1 835, collecting upwards of 900 
species of Flowering plants and 224 of Ferns and their allies. According to 
a list which he drew up and which is published in his ‘ Posthumous Papers * 
(vol. i, p. 57, Calcutta, 1847), the following is a dccad of the largest 
Natural Orders, with the number of species in each : Compmian^ 80 ; 

2. Grmnifieat^ 73 ; 3- Lahiatae^ 5 ° ; 4* Orchideae^ 43 » 5 * 42 ; 

< 5 . Acanthacea^j 38 ; 31 ; 8. Cj/fpefweae, 22 ; 9. Gcstteractae, 

22 ; 10. Muphorhiacm^ 21. Most of these are presumably from the tropi- 
cal zone, ilie predominance of CompQsifae is notable. It was during this 
visit that Grififith discovered the remarkable stemless and leafless root* 
parasite Sapria himalapanaj a near ally of Rafflesia Ampldt^ which added 
the Natural Order Cytinacm to the Himillayan Flora. It has not since 
been collected. 
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and their allies, of which eight arc 'rrcc-fcrns. Thu ten domi- 
nant Orders arc the following, to which arc appended, in 
brackets, their relative places in the Western Himalayan 
decad: ~ 


I. Orrhideae {’]). 

3. Gramineae {i). 
f^guminosae 

4. Composiiae (3). 

5. Gyperaeetw (5), 


6 . Uriitafeaf, 

7. Serephularinene (10). 

8 . Resaeeae ( 8 ). 

9. RuHaceae, 

JO. Ruphorbiateat. 


The proportion of Montjcotyledons to 1 licotylcdons in fiikkim 
is alK>ut 1 t(» 3-5. Its Flora is disixisi-d in three altitudinal 
sones : tropical, temperate, and alpine. It is difficult to limit, 
even approximately, the elevation of these zones almvu the sea, 
many tropical species ascending far into the temperate, and 
temperate species descending into the tropical So too witii 
the alpine zone, many of its species descend far into the 
temperate, and temperate species ascemd far into the alpine. 
Assuming the normal tropical I'*lora to ascend from the levd 
of the plains of India to 6,500 feet, and the normal alpine to 
descend flrom i 8 ,ooe to 13,000 ftset, the number of si>ecie8 
normal to each zone may possibly be found to appntximatc to 
3,000, {,500, and 500. The total numljcr of rc'corded sijccies 
of Orchids in Hikkiiu is 440 ; of I'alms, twenty ; of Hamktsat, 
aljout twenty-three; and of Ferns and their allies, s8o, of 
which eight are '1‘rec ferns. 

'I'hc tropical zone of Kikkiin is skirted at its base by a low Itelt Tn)|tic.d 
alxnit so miles broad, which gradually slopes upwards from 
the level of the plains of Dengal to the foothills of thu zone at ‘ 

1,000 feet elevation, from which the ascent is rapid to 6,500 
feet and upwards. This Iwlt was, when Sikkim was first 
iN^ically explored (in 1K4M), a deadly, unhealthy tarsi', 
covered witli a UxMe forest (now for the most part cleared 
away) of trees common in the hotter itarts of India, especially 
the SHI (jS^na robutta), together with a rich undergrowth of 
shruhs, coanw gnsses, and the hertwccons plants of the Oangetie 
Plain. Among them a few species of the tcmiwrate zone 
occur, Imiught down by the strtsuns from higher levels- The 
foothills and spurs of tlte tropical zone arc (or were before the 
introduction of tea cultivation) clMhed throughout with a dense 


' Ths trrm * tsmi ' as «mk1 In iflbfcim is a mtsappUtatlm o( the wjjrI, as 
underntewl thrcsighoiit the Wastam IliaiUayan fteglon. lit tha latter leglan 
a stnilar Itelt diirting tha fiMihUll la kanwn as Iba * tdiSbar,' aod the 
‘ taral* Is a nerr or lesit swampy bah along the feet of the 
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forest, Malayan in general character. The ten dominant 
Orders of the tropical zone are, in numerical sequence : — 

1. Orclddeae, 6. Cyperaceae, 

2. Legitminosae, 7. Rubiaceae, 

3. Gramineae, 8. Compositae. 

4. Urticaceae, 9. Asclepiadeat. 

5. Euphorhiaceae, 10. Acanthaceae, 

There are in this zone about 850 trees and shrubs, many of 
them timber trees, among the most conspicuous of which 
are (beside the Sal), species of Magnoliaceae^ Anoiiaceae, GuitI 
ferae^ SUrculiaceae^ TiUaceat^ Meliaceae^ Sapindaceae^ Anacar- 
diaceae^ Leguminosae^ Combretaceae^ Myrtaceae, Lythraceae, 
Rubiaceae^ Bignoniactae^ Lmrineat^ Euphorbiactae^ Uriicacetxe^ 
and Myristicaceae, 

There are four species of Oak, as many of Castanopsis (a genus 
allied to Casianea)^ Zuculia graUssima^ the two paper-yielding 
shrubs, Daphnt cannabina and EdgtworiMa Gardneri^ a Poplar, 
a Willow (Salix teirasperma\ one Pine, in the inner valleys 
only [P. longifolia\ s. Cycas and two species of Musa^ eighteen 
indigenous Palms, a dwarf and a tall Pandamts^ and twelve 
arborescent or frutescent Bamboos, Ferns abound, Of shrubs, 
Acanthactae and Melasiomaccae, together with others of the 
above arboreous Orders, are among the most frequent. Of 
climbers, there are many species of Ampelidme^ Cucurbitaaae^ 
CofiDolvulaceae^ Apog^neae, Ascleptadeae^ SmilaXf Dioscorea^ and 
Aroideae, Herbaceous plants are well represented hyMahaceae^ 
Balsams, Orchids, and Sdtamtneae^ together with many species 
of other ubiquitous tropical Indian Orders. 

Temperate The temperate zone of Sikkim, from 6,500 to 11,500 feet, 
Sikkim. roughly divisible into a lower n on-coniferous and an upper 
coniferous and Rhododendron belt ; but the line of demarca- 
tion between these varies so greatly with the exposure and 
humidity of the locality that they cannot be dealt with apart. 
Of about 100 Natural Orders of Flowering plants that occur 
in this zone the following ten dominate, the figure in brackets 
after each Order denoting its relative position in Ihc tropical 


r. Orchideae (i). 

2. Cempositae (8). 

3. Gramineae (3). 

4. Rosaceae, 

5. Cyperaceat (6). 


6 . Gerafuaceac, 

7. Ericaceae, 

8. Zi/iaceae, 

9. Zabiatae, 

10. Umbelllferae, 


Of the above Orders the Orchideae alone arc strongly 
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Mnluyiin in character, the others arc mostly Kuropcan, Central 
Asian, Japanese, or Chinese. The most conspicuous trees are 
Mai’HDliateae (five species), of wliich one {Magnolia Campbtllii), 
before the working of the forest liegan, clothed the slopes 
around 1 >arjccling, starring them in spring, when still leafless, 
with its magnificent flowers. Other coaspicuous trees of this 
region are Oaks, laiurels. Maples, liirches, Alder, liiicklaniia, 

/,Vr«j, and (’onifers. Of these the Conifers are chiefly con- 
fined to it belt from 9,000 to 12,000 feet in elevation. 'I'hc 
monarch and most common of them is a Silver Kir {Abies 
Webbiana), which is also the mo.si gregarious; others are the 
I'inglish \'ew, a Siiruce {J'ifm Morinda),Tt. \Atcii{LarixGriffithii, 
the only deciduous (Conifer in the Ifimtilayas), the weeping 
Tsuga ItruHoniana, and two species of Juni{>cr, both of which, 
in dwarf forms, ascend high into the alpine zone. The absence 
of any true Pine or (lypress in the forests of this region of the 
lliiurdayas is notable, in contrast with similar elevations in the 
Western Himalayas. Of shrubs, the most conspicuous are the 
Rhododendrons (twenty-five species), which ateund between 
9,000 and is,ooo feet elevation, some of them forming im- 
lienetrahle tiiickcts ; a few of these are arboreous, though never 
attaining any (smsiderahle height. Other shrubs arc species 
of Cimalis, Ternstroemiactae, /ierberiddie. Ilex, Jiosa, Jtubus, 

( 'ttlonviislfK Sgiraea, Ifydra/igea, Aueuba, iMnicera, Leycesteria, 
Osmantbus, ih/w/tia, /iutld/m, f'ammueae (some ejiipliylic), 
/ifii'itivitf, IChlcr, riburnum. Polygonum, Ivy, &t;. Huautiful 
lierbaccotis ])Iaiit!i abound Anciiione-s, Aconites, Violets, 
many spci ics of Italsiim, Poifnlilla, Fragaria, Geniiantae, Cam- 
fmHuiaiuit, (Innmueaf, ,Sentphularineae, Orehideae {Coelegyne, 
eight spci ich), Cygripedium, Po/ygomitum, Smiiaeina, Idlium, 
Frititiaria, Arisaema, Only two Palms inhabit this zone, 
a scamlem Rattan {Pkttoeomia Mmahievi), and very rarely 
a Kan Palm {Truebyearpus Mar/iana). Dwarf liamboos, of 
whiidi there are six s|)ecies, nlmund, some of them forming 
iini>ervious thickets infested with leeches and largo ticks. 

Kerns are charatleristic of this zone. 

'Hie alpine zone of Kikkiin descends to aliuut 1 3,000 feet Alpine 
from the U[>|K!r limit of tlic existence of Klowering plants. It 
presents two climates with conforming differences in their* 
vegetation ; a lower or outer humid, and an upper or inner dry 
'I'iia'tan region. Hut the limits of these (‘liinates arc not 
clearly definable either tO|x>graphicnlly or Iwtanically ; for 
whereas in some cases ttio (issses between Hikkim and Tibet 
arc abrupt and lofty, in others the valleys ex|tand widely and 
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become gradually Tibetan in climate and features, the pass 
proper being a political boundary. Further, some valleys, 
run up from south to north, others from west to east. The 
number of species of Flowering plants recorded for this zone 
is about 380, no doubt far below what future collectors will 
raise it to. They are included under forty-six Orders, of 
which the ten dominant are as follows, their corresponding 
position in the Western Himalayan decad being given in 
brackets : — 

1. Compositae (i). 6. Caryophylkae (8). 

2. Scrophularinem, 7, Ranunatiaceae (6), 

3. Primulaceae. 8. Cyperaceac (4). 

4. Saxijfragaceae (9). 9, Gramineae (2), 

5. Cniciferae (5). 10. Pumariaceae (10). 

Of the above, the first three greatly outnumber the others^ 
some of which may have to give place to Rosaceae^ Gen- 
tianaceae^ or Umbelliferae, The largest genera are Pedicuiarts, 
Primula^ Corydalis^ and Saxifraga, The low position of 
Cyperaceae and Gramineae in the decad is notable, remarkably 
so in contrast to the Western Himalayan decad; but future 
herborizations may bring them up higher. The few trees, to 
be found only on the lower skirts of this zone, are scattered 
Birches and Pyri, The principal bushes are Rhododendrons 
(of which several species attain 14,000 feet elevation, and three 
dwarf ones 16,000 feet), two Junipers, species of Ephedra^ 
Berberis, Dnicera^ Caragana^ Rosa, Cotoneasfer, Spiraea, and 
dwarf Willows. Of Ferns there are very few. About thirty 
species reach 18,000 feet elevation, some of them a little 
higher. The highest recorded Flowering plant is a Fesiuca 
(not found in flower) at about 18,300 feet. In drier valleys 
above 15,000 feet elevation several species of Arenaria occur, 
which form hard hemispheric or globose white balls and are 
a characteristic feature in the desolate landscape. By far the 
most striking plants of this zone are the species of Meconopsis, 
Rheum nobile, the Edelweiss, many Primulas, Tanacetum gossy- 
pinum, Saussurea obvallata and gossypifera, and the odorous 
Rhododendron Anthopogon. 

The The Western Himalayan ranges differ greatly from the 

iSm-ir orientation, in greater length, higher latitude, 

cooler drier climate, and in the far greater breadth of the 
mountain mass west of the Sutlej. A transverse section drawn 
through the valley of Kashmir, from the plain of the Punjab to 
the Karakoram range, is three times as long as one drawn any- 
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where transversely across the Eastern Ilimnlayas, and, unlike 
the latter, it presents a scries of parallel snow-clad ranges, which 
have a general direction from SW. to NE. Of the valleys 
enclosed by these ranges^ those towards the plains are very 
narrow, tortuous, and steep ; the rearward, on the contrary, are 
more open, with elevated, often saline floors, and owing to 
the dryness of the air are cither sterile or support a Tibetan 
vegetation. The latter valleys constitute Little Tibet, forming 
the western termination of the Orcat Tibetan plateau. It would 
•ipiiear from the alM>ve that the Western Himillayan Flora should 
greatly outnumber the hlastiim in genera and species, and but 
for the dryntiss and reduced temperature of its tropical and 
temperate aoncs it would doubtless do so. But if it is borne 
in mind that no area in the Western Region of the dimensions 
of Sikkim is nearly so rich as the latter, and that the Flora of 
the Wiislern is fairly well explored, while the Eastern, except in 
Sikkim, is all but unexplored, the conclusion must be that the 
latter will {wove to Ire &r the richer botanically. 

Upwards of 4,000 Flowering plants are recorded as Western 
Himalayan, comprised in 147' Natural Orders, and there are 
also ago Ferns and their allies. Of the former, the following 
ten are the dominant, the number in brackets indicating their 
corresponding positions in the Fhistem Himalayan decad : — 


I. (Iramineat (a). 
8. f -Vw/wrVar (4). 
.t. Afxuminiuaf (3). 

Cv/irmetae (5). 
5. /.aMataf. 


ft, Ramntulcutat, 

7, Qrthidtat (1). 

8 . Cruri/erae, 

«j. Kosaeeae [8) 

10. Scrophufariaceae (7). 


'I'hc* protKirtion of Monocotyledons to Dicotyledons is about 
1 103. 'i'wclvt! Eastern Him.'llayanOrdctrshuredisapiMiar: namely, 
(rttHi/trat, Paaiflorafttu, Styiidieot, Vaeeiniaetae, 
/Haptmiaaae, Afyristhutat, l^Uaetar, CyeadKu^ Burmannia 
i-fttf, Xyridvag, and Pandantae, together with TreB-fems and 
many Palms. With the exception of Vaednioeeae and Diapen 
all are tmiiical. TIte following Orders tlutt are al)sent 
in tint Eastern Himalayas am found in the Western : Aforingeete, 
/Mtmiiidctae, NUaAfwttu, of which Poknwnium alone is 
strictly temperate or ■ub*atpinn. Of even greater signiflcancc 
is the nmoval of Orchids from the first to the seventh place in 
the alHivo decad, and the reiilatxnnent of the tropical Ordun of 
{/rtiiwme, £uAiaeeaf,mtl BuphorMatraetd tlie Eastern Region 


' Tlut rtidm natmutm i« exelwltd, the (lii«ntsl Ilmt not twtiig 
Iniligmouk in say psrt of Imlls. 
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by the temperate Ranunculaceae^ Crudf^rat^ and Labiafae of 
the Western, Finally, an instructive example of the difference 
between the Eastern and Western Floras is afforded by a 
reference to the recently published Flora Simlemis by the late 
Colonel Sir H enry Collett. In that work, 1,326 Flowering plants 
are described, of which nearly one-third are absent from Sikkim. 

The number of genera in the Western Himalayan Region 
(about 1,220) does not greatly exceed that in Sikkim, but no 
fewer than 250 of them are absent from the latter; almost all 
of them are European, thus demonstrating the preponderance* 
of this element in the West Selecting some of the most con- 
spicuous of the typically European Orders common to the 
Eastern and Western Himalayas, and indicating by the letters K. 
and W. a rough approximation to the relative number of species 
under each, the following are the results : — 

Crudferat Caryophylhat Umhdliferat 

Compositae Boragineae Labiafae 

Chenopodiaceae'^ Gramtneae 

About 170 species of Orchids are recorded as West Hima- 
layan, most of them being terrestrial, but few are of tropical 
type ; a list of such as are European is given at p, 161, in a foot- 
note, Of Palms there are six species ; of Bambuseae seven. 
Tropical The upper limit of this tropical zone of the Western Himd 
Westwn perhaps j,ooo feet than is that of the corre- 

Hima- sponding zone in Sikkim. Notwithstanding the absence of the 
layas, above-mentioned tropical Orders, its general features are, in 
many respects, the same in both Regions, Proceeding north- 
westward, however, tropical species rapidly decrease in numbers, 
and before crossing the Indus the tropical zone has almost 
disappeared. As examples of this dying out of tropical types 
in the west the following fifteen are instructive, in which the 
letters E, and W. denote the two contrasted zones : — 


MenUpemiaceae Sterculiaceae^^^^ JMiaceae 

Meliaceae Ampelideae Araliaceae 

Begomaceae Myrsineac Gesneraceae 

Piperaeeae Laurineae Urticaceae 

CommeUnaceat Palnme Bambuseae 

^ The absence of saline soil in Sikkim accounts for Hi poverty in this 
Order. 
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Aiiion^ the mitst interesting tropicnl and suh-tropical trees 
and shrulis of the Western Himalayas that arc absent in the 
Kiisti-m are Coeeulus laurifolius^ Boswellia thurifera^ Phtacia 
intcf’crrima, the Pomegranate and Oleander, Rsylea elegans, 
lingtiharitia Cokbroolaana, and ffelc^teUa integrifolia, most 
Ilf which are also Oriental. Of the disappearance of trees 
prevalent almost throughout the tropical zone of the Himalayas, 
that of the Sal between the Kilvi and OhenSb rivers is a very 
notable instance. 

The Orchids of this zone, csiicrially the epiphytic, are few, 
and almost confined to the l>istri<:ts of Kumaun and GarhwSl. 

There are only fifteen l)cndrobc.s, all but one or two of which 
aie also natives of Sikkim, where about forty arc known. Of 
liulhephyltum and Cirrhefttalum, only six siiccies are recorded. 

The Palms are Wallichia dtnsffiora, Phoenix syivestris, acaulis, 
and humilis, and Cahmus tenuis. The only common Bamlxai 
is Dendroeakmus strUtus. 

Owing to the complexity of the mountain rattges^ outer and Temperate 
inner, and the diffiarences of their climates, it is very difficult to 
assign altitudinal limits to the temperate zone of the Western iiimBtoywi. 
IlinAlayas. In Kumaun and Oarhwfll I have estimated it 
as {lerhaps t,ooo feet lower than in Sikkim, but farther to the 
west and north observations arc wanting fiir fixing it. The 
vegetation of the outer ranges is in character on the whole that 
of Sikkim, the difTcrenre lieing due mainly to the greatly 
increased number of Kuropean genera. All the Conifers of 
the I'kistern Hini.'ihiyas are present, cxcqit the larch; and to 
the.se are uilded forests of Deodar, Pinus hngi/olia (a com- 
Iiarativuly rare plant in Sikkim and there only tropical},/*, exeelsa, 

Abies lHndmt\ Cupmsus tonthsa, Juniperus maertpoda, mA 
(in dry regions) Pinus O'erardiaua, the first and three lost 
giving, where found, a character to the landscape. Of Oaks 
there are six, four of them Sikkim species, two only being 
Western, of which one is the Kuropean Holm Oak {Quereus 
Ilex), which extends eastward to Kumaun at 3,000 to 8,500 feel 
elevation, and westward to Spain. 'Phe Indian Horse-Chestnut 
{Atuuhts inettea) tei>rcii«nts the Eastern Ae. punduana. Two 
BheheMOnd two Hornbeams are common to both Regions, but 
the liastem-nut {Corylus firox) is replaced by the Oriental 
C. Co/urna, 

Among other sbruisi and small trees peculiar to the 
Western HimAlayas aro the Indian Illaddcr-nut and Uht, 
{Stup^len JSmttdi and ^yrisegu JCmodt), Jtoset fVebbiana, ms- 
ihatu, and JSg/twteria, Panvtda/eeguemon/iana, the Mountain 
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Ash {Pyrus Aucupari<i)^ the Bullace {Prunus hisititid)^ and the 
common Hawthorn. On the other hand, the most striking 
difference between the temperate Floras of the Eastern and 
Western Himalayas is the paucity of species of Rhododendron 
in the latter, where only four are found — all common, at their 
respective elevations, in Sikkim — R, Anthopogon^ harbaium^ 
campanulaium^ and arbortum ; the latter also inhabits the 
mountains of Southern Malabar, Burma, and Ceylon. Of 
European herbaceous plants there occur several hundreds 
unknown in Sikkim, as Ranunculus aquaiiUs and R, Lingua^ 
Caltha palustris^ Nymphaca alba, Zy thrum Salicaria, Menyan- 
thes trifoliata, and Cladium Mariscus, which all occur in the 
Lake of Kashmir; also species of Aquikgia and Paeonia, 
Parnassia palustris, Adoxa Moschatellina, Lysimachia vulgaris, 
Polemonium caeruleum, Eriophorum vaginaium, and many 
Grasses, Rushes, and Sedges. The genus Impatiens abounds 
in the temperate zone, at all elevations except the highest, the 
species being with few exceptions endemic. The Orchids 
of this zone are almost uniformly terrestrial; they include 
several European species unknown in the Eastern Himalayas 
(see footnote, p. i6i). The only Palm is a IVachycarpus, 
confined to and local in Kumaun and Garhwfll. Of Bamboos 
there are four, all dwarf and gregarious. 

Alpine Assuming x 1,000 to 12,000 feet as the lower limit of the 
WestCT alpine zone of the Western Himalayas in the outer ranges, and 
Himalayas. i8,oop feet as the normal upper limit of Flowering plants, 
about 600 species belonging to forty-eight Natural Orders 
are recorded as indigenous. Of these Orders the dominant 
ten are the following, with their relative positions in the 
alpine Sikkim decad indicated in brackets ; — 

1. Compositae (i). 6. Ranunculaceae (7). 

2. Gramineae (9). 7. Gcnfianeae, 

3. Leguminosae. 8. Caryophylkae (6). 

4. Cyperaceae (3), 9. Saxifragaccas (4), 

5. Cruciferae (5). 10. Fumariaceae (10), 

Two Orders of the above decad, Leguminesae and Gentianeae, 
are absent in the corresponding Eastern one, where they arc 
replaced by Primulaceae and Scrophularimae. I doubt, how- 
ever, whether this and other comparisons will hold good when 
the alpine zone of Sikkim shall have been fully explored. As 
was to be expected, the Western alpine Flora is much richer 
than the Eastern, due to its greater area. The increment con*- 
sists mainly of small European genera, and not in additions to 
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tli(! kirge genera common to both ; for taking twenty-nine of the 
latter, the sum of their species is nctirlythc same for both Regions, 

277 in the liastem, 266 in the Western ; the close coincidence 
is of course accidental, Itut not the less instructive. 

'rbc genera in excess in the I'kistcrn Himillayas are 

Arenaria Saxifraga ”;**, Primula ^**i 

JRhodadtndron Ptdicularis ^ 

In excess in tin* XWistem Hiin.ilayas are : • 

Astmgalus Caragaua Tanaceium'^^^-, 

Artmiiia , Saustumi .\tptta y 

Pofygamm 

In the following litrgc genera the numbers in each Flora arc 
nearly e(iiial: Curydalis, Drahu, Poteniilla, Orntiana, Juticua, 

Carfx, 'riie alHivc data all |K»int to a further great pre- 
dotiiinanee of tin,* Kastern Ilim.'llayan alpine Mora over the 
Western to ))e exiiectted when the 500 miles of mounttuns cast 
of Sikkim shall have been tadanixed *. 

'I'wo of the most conspicuous alpine plants of Sikkim are 
alMcnt in the Western IlimAlayns, HAntm Hoiilt and Tltnaeetum 
gossyfinum ; the latter has, however, the remarkable Saussurea 
tdft'allata and gttsi^ypiphara, together with, in the driestt regions, 
aottie cushion formed siKxrics of Artnaria, 

Asetmding the Itidiis river a few troiuVal plants extend up to TltwiAn 
(’digit (alt. 4,000 to $,000 feet). At greater elevations the full 
1‘irec.tx arc exi>crienccd of a dry climate, great (x>ld alternating nimUayM. 
with fierce sun'heat, and consc(|uent aridity, lletwccn 13,000 
and 14,000 feet the princiiial indigenous trees are Popuiut 
rtt/thrattM and P. baltam^m, and of shrubs or smdl trees 
Ulmui j^rrt(fidia and species of Tamarix, Car^gami, Jleta, 

/Mtiet/a, //iJjfiajbAae, Afyritaria, JS/aioigmt, and Stdlx. 'tha 
cultivated trees are the fruit-lwaring European ones, with 
P«f>ulut alba and P, njpna. Above 14,000 and up to tS,ooo 
feet is a region of alpine perennials of European, Oriental, 
and Ocntral Asian Ordkin and genera, as PUmariaaaty Legu- 
t/tiwtat {Asfragaltu especially), Cm/atifae, Jxtbiafae, and 
Stifnum, The only Orchids sro a few qtecies of Orchis 
and IdermiHium, Above 17,000 feet, twenty-five genera ant 
rot'orded, all (except Bt^nteMd) European, and many of 

' The ooly tMtanbt who hw written on the distribution of the pleat* of 
thh Keglutt le riu leto Itr. ThOnuu Thomioci, F.KJI., who explond it In 
tl47 end 1848. See AhmwAw tf ajsuriuy in tht Wtstsm lltmricgm 'mi 
tAa (i85t\ Hid IntwxlBetoty Eney to the Pier* InUm (i 885 )t 
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them British, as Potentilla Sibbaldi and anserina^ Saxtfraga 
ccmua, and Lloydia seroitna. The most typical plant of this 
region is Arenaria rupicola^ which forms hard white cushions 
or balls a foot in diameter, apparently the growth of centuries. 
The genera Astragalus, Saussurea, Artemisia, Tanacetum, and 
AUardia have many endemic species at these elevations. 
Where saline soils occur Chenppodiaceae abound, with two 
endemic Crucifers [Dilophia and Christolea), also Sonchus 
maritimus, Glaux maritima, and Triglochin maritimum. The 
fresh-water plants of this region include Ranunculus aquatilis, 
Hippuris vulgaris, Limosella aquatica, and species of Utricit- 
laria, Poiamogeton, and Zannickellia, Ferns are all but absent. 

Whether proceeding across the Indus Plain Region In a 
SW. direction from the Himalayas to Sind, or in a SE. from 
the Afghan border to Western Rajputana, vegetation rapidly 
diminishes, approaching extinction in the Indian desert. Over 
the whole region a low, chiefly herbaceous vegetation of plants 
common to most parts of India, mixed with Oriental, Afridin, 
and European types, is spread, with thickets of shrubs and a 
few trees. With few exceptions all have deciduous leaves, and 
most of the herbaceous are burnt or dried up in the hot season, 
the principal exceptions to the latter being Chenopodiaceae, 
which especially affect the frequent saline soils. On Mount 
Abu, an outlier of the ArSvalli Hills in the SE. of this region, 
5,653 feet in elevation, more humid tropical types appear, 
with Rosa Lytllii, Vogelia indica, and an epiphytic orchid 
[Aerides)', many cultivated fruits succeed in the villages, as the 
mulberry, tamarind, mango, guava, and custard apple. 

From the scattered materials available it may be assumed 
that the Flora of this region may comprise about 1,500 indi- 
genous Flowering plants, under 1Z2 Orders, of which the 
following are the dominant ten, with, in brackets, their corre- 
sponding positions in the Gangetic Plain decad : — 


1. Gramineae (i). 

2. Leguminosae (2). 

3. Compositae (4). 

4. Cyperaceae (3). 

5. Scrophularineae (5). 


6. Labiafae (10), 

7. Eoragineae. 

8. Malvaceae (6). 

9. Euphorbiaceae ^8). 

10. Convolvulaceae (9). 


Of the 1 12 Orders about thirty-five are represented by a 
single genus only, and thirteen by a single species. The 
number of monotypic genera is also very large. The high 
position of Eoragineae is a marked feature. The chief arboreous 
vegetation consists of isolated groups of trees in the outskirts 
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of the Western Himalayan Region, on the banks of the rivers, 
and in the Ajmer forest on the flanks of the Aravalli hills in 
Rajputana*. The principal indigenous trees are Tamarix 
articuiata^ Bombax malabaricum^ Sierculia urens^ Grewia salt- 
cifolia, Balanites Roxburghiiy BoswelKa serrata^ Bahamodtndron 
Mukul and pubescens, Pistada integerrima^ Aegle Marmelos, 
Odina Wbdier^ Moringa pierygosperma and concanensis^ Dal- 
bergia Sissooy Buiea frondosa^ Prosopis spidgera, A coda arabua, 
Jacquemontii Uucophaea, eburnea^ modesfUf and ruptsiris^ 
Dichrostachys dnerea^ Salvadora persica and oleoides^ Anogetssus 
pendula^ Cordia Aiyxa and Rothii^ Terminalia tomentosa^ 
Tmma tmdidala, Olea cuspidata^ Fictts infectoria and palmaia^ 
Monts indica^ Cdtis australis y Alnus nitidOy Populus eupkratica^ 
and nigray Salix tetraspcrma. The only indigenous Palms arc 
Phoenix sylvestris and Nannorrhops Ritckieana. "Fhe only 
Bamboo is Dendrocalamus stnctus. 

Of shrubs, among the most conspicuous are isolated clumps 
of the columnar, almost leafless Euphorbia Royhana and 
neriifoKa. Other more or less prevalent shrubs and under- 
shrubs in certain districts are Capparis aphyllUy horriday and 
spinosUy Placcurtia Ramontchiy Tanuxtix dioica and gcUlkay 
Grewia (seven species), Fagonia arabicay Rhamnus persica and 
virgata, Zieyphus nummulariay vulgaris, and Oemplia, DodonAea 
viscosa, Alhagi maurorum, Sophora mollis, Cassia auriculata, 
Tora, and obovata. Mimosa rubicaulis, Pluchea lanceolaia, 
Reptonia buxifolia, Carissa diffusa, Rhazya stricta, Neritim 
odorum, Orthanthera viminea, Ptriploca aphylla, Calotropis 
procera and gigantea, Witkania coagulans, Adhatoda Pasica, 
Calligonum poiygonoides, Pteropyrum Olivieri, dalsola foetida, 
and species of Kochia, Suaeda, Anabasis, &;c. 

Of special interest as shrubs of this region are three species 
' of Cotton {Gossypium), a genus unknown as native in any 
^ther part of Indio, These are G. Btocksii in Sind, G, Wightia- 
fium in the Aravolli forests, and G. herbaceumiff) in the Ambilla 
I district of the Punjab, Having regard, however, to the many 
epturies during which cotton has been a staple crop in India, 
if may bo doubted whether these three may not be the 
de^scendants of as many cultivated plants. It is a remurkahh* 
fa(^ that one of these (6?. Wightiamm\ which is grown as 

1 ^or an excellent account of the Flora of KajputEna, to \vhich I am 
greatly indebted, see Sir George King, in the Indian Femier* 

* In India this widely spread Central Asian tree U confined to the plain 
of this Prorinoe and elevations op to io,ooo feet in the Tibetan HimlUysi, 
whenod it extends over Central Alls, 
vor^ N 
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an erect shrub in many parts of India, should in the Aravallis 
assume a scandent habit quite foreign to the genus. 

Of climbing plants in this Region, Ephedra ARe, Cusmta 
reflexa^ Cassytha filiformis^ with species of Convolmlaceae and 
Asckpiadeaffj are the most frequent. The herbaceous vegeta- 
tion includes plants of all the Orders in the decad, with others 
of Pumariaeeae, Papaveraceae^ Crudferae^ Resedaceae^ Caryo- 
phylleae^ ZygophyUeae^ Ficotdeae, Cucurlntaceae^ Pianfagineae, 
Amarantaceae^ Chenopodiaceae^ and Polygoneae, The European 
Asphodelus fisttdosus is a pest in cornfields. The curious eastern 
Rosaceous plant Neurada procumbens is confined to this Region, 
and the widely spread Frankenia ptdveruienta and Herniaria 
hirsuta advance very little to the east of it. Th e Persian Seeizmia 
orientalis is in India all but confined to Sind; and the only 
Orchid is the diminutive terrestrial Zeuxine sulcata^ which is 
ubiquitous in the plains of India. Grasses abound, especially 
Eragrosds eynosuroidesy Cynodon Dady/on, Eieusine fiagelliftray 
Atluropus miiosuSy the odorous Aridropogon nmricatuSy Irawan* 
cusa and Nardusy and the inodorous /. sguarrosus. 

Ferns are exceedingly few in this Region; five are found 
rather commonly in the dry districts, namely, Nephrodium 
molky Adianium caudatuviy A. CapiUus^VenenSy and Actinth 
pterisradiatay with, on Mount Abu orAyyNephrodium cicuiariumy 
Chdlanthes farinosay Botryehium virgimanumy and Aditntum 
lunulaium. 

It is not possible within the limits of this Sketch to 
enumerate in detail the botanical features of the various districts 
of the Indus Plain Flora, or to discuss the distribution of itft 
principal trees and shrubs, many of which are limited as to 
locality. Having, however, been kindly favoured by Mr. T. R. 
Drummond, F.L.S., with some observations on this subject 
made purposely for this Sketch, I shall summarize them here, ^ 
before concluding with a brief notice of some peculiarities 
the Salt Range, Sind, and Indus Delta Floras. I 

Mn Drummond .selects the following plants as characteristvc 
of the Indus Plain throughout : Peganum Hanmlay CrotalaripL 
Burhiay Daibergia SissoOy Aerua ianatCy A^hodelus fistulosujiy 
and species of Suaeday Kochiay CenchruSy Penniseiutny ApIudjZy 
EhusifUy and Sacckarum, In Sind and the South Punjab he 
cites species of MaeruUy Crataeoay Chorny Wrightiay Aopidd 
rupesiriSy NtnuiHy PuKcaria Walliehianay EMmpSy Andd^riSy 
Cordia Rothiiy Blepharis sindicoy species of Odmum' and 
Amebia hispiidssmay the last two covering a large area of 
sand and perfUming the air in spring. In the Indus yd&ty {Proper 
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he gives the following as characteristic: Capparis sptnosa, 
Diplotaxis Griffithii, Makolmia strigosa^ Gymnosporia^ Sagt~ 
rttia Brafidrethiana^ Pluchea arguta^ JPidicaria glaucescens^ 
Boucerosia Aucheriana^ Armhia Griffithii^ Withania ccagiilam^ 

Stackys parviflora, Otostegia limhata^ Eremostachys^ Oka cuspU 
data^ Pennisetnm dichotomum, Aeluropus vittosus^ Nakxylon^ 

Salsoia^ and Nannorrkops Bitchieana. To the eastern districts 
belong Capparis spinosa^ Anogeissus pendula^ Etiphorhia Roy- 
kana^ Cordia Rothii^ Dichrostachys cinerea^ Sierculta urens^ Mo- 
ringa concanensis^ Bosivellia serrata^ and Acacia kucopkloea, 

Rawalpindi, of which the principal hills are the Salt 
Range, occupies the NW. comer of the Indus Plain area. 

Glancing at the map, it might be supposed that its Flora was 
that of the outer hills of the Himalayas ; but this is not so, for 
though typically Himalayan plants occur on the more elevated 
parts of the range, its predominating vegetation is Oriental and 
European* Of this the most conspicuous examples are the 
Resedaccae, many species of Cruciferae^ and the remarkable 
Palm Nannorrkops Ritchieana^ the north-eastern limit of which 
is the Salt Range, the south-western limit Sind and Baluchistiln* 

Sind occupies about one-third of the Indus Plain area. Its 
Flora is a very poor one, comprising perhaps not more than 
500 recorded species ; but it is a very noteworthy one, in that it 
comprises a much larger proportion of North African plants 
than docs any other Indian area, and that a very considerable 
number of these have not been found anywhere to the east- 
ward of Sind. Its Flora promises to offer a most interesting 
study when material for this shall be forthcoming, the absence 
or rarity of species of higher groups which are prevalent in the 
Punjab being as remarkable as the prevalence of some others* 

The indigenous Cotton ( Gossypium Stocksii) and Palm {JNannor^ 
rhops RitcMcand)^ both mentioned already, are its two most 
notable plants. 

*i'he Indus Delta repeats the vegetation of the Sundarbans 
of Ilengal, with a greatly redu<;ed number of species, and the 
abst^oe <if the two Palms (Nipa fruticans and Phoenix paiudosa)^ 
and of the genus Calamus. It has, however, species of Avicennia^ 
SonrtraUa^ Rhi%ophora^ Ceriops^ Aegiceras^ and Scaevola^ the 
lattei genus unknown in the Sundarbans, together with the 
stately grass, OryMU coarctaia, which has been found nowhere 
except in these two deltas* 

1 'he (lungetic Plain Region presents three assemblages of The Gan- 
plants \'hich may l)e regarded as botanical Sub-regions : L The 
dxy u|>per valley from Eastern KfljpuUlna to the Kosi river ; 
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that is, to a little above the bend of the Ganges at Rajmahal ; 
II. Bengal proper of the old maps, defined’ as ‘the humid 
region of the Gangetic delta and the region immediately north 
of it.' This Sub-region includes the Assam plain and a coast 
strip of Orissa, as far as the Mah 5 nadT river. III. The 
Sundarbans. 

The number of indigenous species in this Region is small, 
possibly amounting to 1,500, under 112 Orders, of which the 
following tep are dominant j the attached numbers in brackets 
are those of the corresponding decad in the Indus Plain 
Region : — 


1. Gramtneae (i). 

2. Leguminosat (a). 

3. Cyperaceae (4). 

4. Compositae (3). 

5. Scrophulari 7 ieae (5). 


6. Malvaceae (8). 

7. Acanihaceai. 

8. Euphorbiactat (9), 

9. Comolvulaceae {10), 
10. Zaiiatae (6). 


'J'he only other Orders rich in genera and species are CV/* 
curhitactae^ Asckpiadeat^ Verbenaceae^ and Amarantaceau The 
largest genera are Hibiscus^ Jndigofcra^ Crotalark^ Ipo?noea^ 
Polygonum^ Cyperus, Embristy/is, Panicim^ Andropogon^ and 
Eragrosiis ; Gymnospermae and Cupuliferae are absent ; and 
the European Orders Ranunculaeeae^ Cruciferae^ Caryophylkae, 
Geraniaceae, Rosaceae, Saxifragaceae, Campanu/aceae^ and 
Gtntiamae are very scantily represented, chiefly by annual 
weeds. 

The Uiiper The indigenous vegetation of the upper part of this Sub- 
Crangetic region is that of a dry country, the trees in the dry season 
Plain. being leafless (for the most part) and the grasses and other 
herbs burnt up ; but by far the greater part of the land to 
the eastward contrasts with that to the westward in being 
under cultivation. In the extreme west, the Flora is con. 
tinuous with that of the Indus Plain, and might perhap.s /Fc 
better included in that Region, Peganum llarmaia^ Plujhea 
lanceolata^ Tecoma nndulaia^ and other plants charactetistic 
of the Punjab being equally so of the western part of this 
Sub-region. These gradually disappear in following the course 
of the Ganges downwards into a more humid climate, and 
towards the entrance of the Kosi river they are replaced by 

^ This U the defmilion of Bengal adopted in Yulo nnd Bu«asU*tt 
AfigMndian Glossary^ Politically, Bengal includes Sikkim on the north, 
Oriesa, BihKr, and ChotS Nlig|>ur on the south and wait, and Cliittagong 
and Tippera on the east. Of this political Province (excluding a 

I'lora by Major Praia has just been published. 
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the plants typical of Bengal proper. The principal forest is 
that of Ajmer, flanking the Arflvalli and other hills which 
bound the Sub-region on the west. The most characteristic 
tree of this forest is Anogtisstis pettdula ; others more or less 
restricted to Western India are BoswtlHa serraia^ Balsamo- 
dcndron Mukul (which is rare), Moringa pUrygos^erma^ Rhus 
mysonnsis^ Acacia Senega/, and Prosopis spidgera^ accom- 
panied by the common trees of the drier parts of India, 
especially Butea frondosa. The Bengal rose [Rosa involucrat<z) 
occurs frequently, forming an erect bush in the open, and 
seeming to an English eye to be quite out of place in its 
climate and its surroundings. Several British herbaceous 
plants are common, flowering in the cool season, especially 
Ranunculus sceleratus^ Malva rotundifoUa, Latkyrus Aphaca, 
Anagallis an^ensis, and Veronica agrtstis, Dendrocalamus 
Arictus and Bambusa Balcooa arc the only indigenous Bamboos, 
being natives of the bordering hills rather than of the plain. 

'I’he cultivated Phoenix and Borassus are the two Palms most 
commonly seen, but two species of Rattan (Calamus) are found 
in thickets* Considerable areas of this Sub-region are occu- 
pied by the Usar, or Reh-lands, which, being impregnated with 
alkalies, and converted into swamps in the rainy season and 
into deserts in the dry, arc as unfavourable to a native as 
they are to an introduced vegetation. Salvadora persica is 
said to be the only tree that will succeed on the most saline 
of them, and of herbaceous plants a few perennial-rooted grasses 
are the only ones which thrive. 

Bengal proi>er, by its humidity and luxuriant evergreen Bi;niEal 
vegetation, contrasts favourably with the upper valley of the 
(langcs. 'Phe villages are usually buried in groves of Mango, 

Pigs, and Bamboos, with the Betebnut Palm, Palmyra, Phoenix, 
and (Joco-nut. The trees are of many kinds, and it is difficult 
to distinguish the indigenous from the introduced. Except 
perhaps a few Rki\ the most common belong to the latter 
class. Such are MUMia Champaca, Polyalthia longifolia^ 
Bombax nmiabarieum^ Rriodendron afffraduosum^ Lagerstroe-^ 
mia Ptlos-regiHoe^ P/irospemum acerifolium^ with species of 
Terminals^ and Artexesrpus. The shrubby and herbatteous 
vegetations are for the most part of species found all over 
India. In the JhU district in the east, where the waters of 
the great rivers Ganges, Brahmaputra, and SurmA inosculate 
and overflow during the rains, aciuatic and marsh plants, 
especially Cyperaceae and tall Gramineae of many kinds, pre^ 
vail, but not the Nymphaeaceae (Nymphaea^ Ntlumbium^ and 
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EuTyale\ which affect stiller and shallower waters. The most 
interesting of the water-plants of India is A/dravaTuia vesicu- 
losa^ the curious floating Fly-trap mentioned at p. 161. There 
are few Orchids, and those are mostly terrestrial. The epi- 
phytic Orchids include species of Vania^ Luisia^ and Cym- 
bidittm, Aroideae abound, and are conspicuous features both 
wild and in cultivation ; among the latter are broad-leaved 
species of Amorfhpphailusy Alocasta, and Colocasia\ of the 
wild the most conspicuous are Sdndapsus officinalis^ clothing 
the trunks of trees with its magnificent foliage, and Potkos 
scandefiSf which simulates the Ivy in covering walls and tree 
trunks. The prickly Zasia heteropkylla abounds in the 
marshes, and species of the curious genus Cryptocorym^ with 
twisted spathes, are frequent on the river maigins. Pistia 
Stratiotes is ubiquitous in fresh water, and several species 
of Lemna are common. An anomalous feature in the Flora 
of Bengal is the occurrence on rising grounds between the 
Jhlls of a few plants typical of the Khflsi Hills. Of this 
the District of Mymensingh affords an example, in which may 
be found, together with the common plants of Bengal, a few 
wanderers from the hilly regions to the northward. 

The estuarial Floras ^ of India are notable, inasmuch as that, 
considering the limited areas they occupy, they contain more 
local species than do any other botanical regions in India. 
This is due to the saline properties of their waters, and to 
tidal action on the land. The islets of the Sundarbans ate 
in great part clothed with a dense evergreen forest of trees 
and shrubs, amongst which the various Mangroves hold the 
first place, with an undergrowth of climbers and herbaceous 
plants, together with Typhaceae, Gramimae^ and Qyperaceac. 
Two gregarious Palms form conspicuous features, the stemless 
Ntpa fruiicans in the swamps and river banks, with leaves 
thirty feet long, and the elegant Phoenix paludosa in drier 
localities ; as also do the cultivated Coco-nut and Betel-nut 
Palms. The principal exceptions to these forest-clad tracts 
are the sand hills occurring at intervals along the coastH 
facing the sea, the vegetation of which differs from that of 
the inland muddy islets and grassy savannahs which become 
more frequent in advancing eastward towards the mouth of 
the Meghni. 

^ The foar chief estnarial Floras of India occupy the deltas of the Ganges, 
Irrawaddy, MahfinadI, and Indus ; but minor ones, notably those of the 
Kistna and Cauvety, ooour at intervals commonly along the eastern shoras, 
more rarely on the western. 
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Three hundred indigenous species of Flowering plants, under 
seventy^two Orders, and seventeen Ferns and their allies are 
comprised in the Sundarbans Flora. ^ Of these the dominant 
Orders are : — 


1. Leguminosae, 

2. Gramineae, 

3. Cyperactae, 

4. Euphorbiaceae, 

5. Orchideae. 

6. Compositae, 

7. Asclepiadrae. 


8. Verbenaceae, 

9. Convolvulaceae. 
Malvaceae. 
RuUaceae. 
Acanihaceat- 
, Urticaceae, 


10. J 


A very large proportion of genera consist of a solitary species. 
Of the trees and shrul)s one alone, Ficus^ contains four. There 
are about fifty species of trees which may be classed according 
to whether they are purely estuarial, or common to other parts 
of India. Among the former are Hibiscus iortuosus^ Thespesia 
populnea^ Brmnlawia lancealata^ Amoora cucuUata^ Carapa 
moluccensis and obevata^ Bouea burmanka^ Erythrina indica^ 
Afitlia bijuga^ Rhitophora conjugaia and mi^onaia, Ceriops 
Roxburghiana^ Kandelia Rkeedeij Bruguiera gymnorhiza and 
pxrvifiora^ Lummtzera racemosa, Barringtonia racenwsa^ Son- 
neratia apetala and adda^ AegialiHs rotundifoUa^ Aegiceras 
7 najus^ Cerhera OdoUam^ Avkennia officinalis and alba^ Excae- 
curia AgallocAa, Sapium indiewn^ Casuarina equiseiifolia 
(doubtfully indigenous), Nipa fruticans^ and Flwenix paludosu ; 
to which may be added, as estuarial woody climbers, Hibiscus 
tiliaceus^ Ealbergia spinosa and torta^ Mucuna giganiea^ Derris 
sinuata and uliginosa^ Finlaysonia obovata^ and Sarcolobus 
globosus) and among under-shrubs AcanCAus i/ic(folius and 
voMi/is, Of trees common to inland Bengal there are about 
as many as there are purely estuarial ; they include Kldnhovia 
Hospita^ Micromhm pubmens^ Aegle Marmelos^ Zizyphus 
Jujuba^ Odina Woditr^ Cassia Fistula^ Pongamia glabra^ Acacia 
tomntosa and arabica^ Barringtonia acutangula^ Ixora partn- 
flora^ Morinda bracHaia^ Eiospyros montana and Embryo- 
pirns^ Cordia Myxa^ DolUhandrone RAeedii, Vitex trifoiia and 
NegundOf Cyclosiemon assamicus^ Croton oblongifolius^ Anti- 
desma Ghmembilla^ Trmia nudij/lora, Streb/us asper^ Trema 
orientalise and four species of Heus* 


' These numbers ate taken from Major Fraln's exhaustive article entitled 
* Flora of the Snndribuns,’ published in the Hecords of the Botanical Sunny 
of IndiOe vol. ii, p, 151 (Jnne, 1903), upon which 1 have drawn laigely hi 
the foUoising Sketch. 
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Of herbaceous plants that are purely estuarial there are few, 
the most remarkable of them being two tall grasses : one, Oryza 
coarctaia^ which grows profusely on the banks of the islets, 
but (except in the delta of the Indus) has been found no- 
where else; the other, Myriostachya Wighiiana^ is also a 
native of estuaries on the eastern side of the Bay of Bengal and 
of Ceylon. 

Of aquatic plants with floating leaves Nymphatactat are 
entirely absent, as are Ltmnaceat ; but Limnanthemton crisiaium 
is found, and in the salt-pans on the northern limits of this Sub- 
region Aldrovanda Dtsiculosa^ mentioned above (pp« t6i, jfla). 
'Fhere are also a few species of Utricularia^ Ipomota aquatka^ 
and the common Naiadaceae and Hydrocharidtae of India. 
Pktia abounds in tanks and the fresher-water districts. The 
Sundarbans Orchids comprise eight genera and thirteen species, 
all epiphytic. A species of Cirrhopttalum alone is endemic. 
Of parasites there are four species of Loranthaceae^ a Cuscuta^ 
and Cassytha, Bambuseae are entirely absent. The indi- 
genous Palms arc the above-mentioned Nipa and Pko€niA\ and 
two Rattans (a Calamus and a Daemonorcps\ both the latter 
common to Bengal. 

Major Prain, in his * Flora of the Sundribuns ’ (sec footnote, 
p. 183), enumerates thirty-five littoral flowering plants, under 
twenty-one Orders, which, though widely distributed on oUmr 
shores of India, have not been detected in this Region ; 
among the most common of these are Calophyttum impf^Uum^ 
Heritiera Httoralis^ Suriana maritima, Sophora tomtntasa^ 
Lumnthera coednta^ PempMs acidulOy Scaevola KotnigH^ PUonia 
(three species), Euphorbia AMo, Ltpturus rtptnSy and Spinifix 
squarrosiis, 

A most remarkable character of the estuarian vegetation is 
the habit of several of the endemic species to send up from 
their subterranean roots a multitude of aerial root-suckers, in 
some cases several feet long, which act as respiratory organs. 
These Suckers occur in species of Avkenniay Carapa^ Ilmtkray 
Amoora, Sonti^ratta, and in Phoenix paludosa. 

The West- The Hora of the large portion of India, roughly bounded 
sula*(thlr" Vindhya, Kaimur, and Rajmahdl Hills, and 

Deccan extending south to Cape Comorin, comprises two very distinct 
botanical Regions, a comparatively narrow western and a 
gions), broad eastern; but materials do not exist for drawing the 
phytographical boundary line between them with any approach 
to accuracy. This is due to the fact that the western R^;ion 
(Malabar), which is mountainou.s throughout (and technically 
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called the AVestern Cihats), sends, for a great part of its length, 
spurs across the more depressed eastern Region, carrying 
with them characteristic western plants. Furthermore, no 
complete local Flora has been published for any considerable 
area of the Peninsula, and over many parts no collections have 
been made ; not even a list of the plants around the city of 
Madras has l)een published, and only a very imperfect one of 
the Bombay Presidency'. Before, therefore, proceeding to 
describe the two Regions of Malabar and the Deccan, I shall, 
regarding them as one, contrast it with that of the Botanical 
Regions on the eastern side of the Bay of Bengal (Burma). 

Upwards of 4,000 species of Flowering plants have been 
recorded from the whole Western Peninsula as above delimited, 
under about 150 Natural Orders, of which the ten dominant 
are here given in approximately numerical sequence, the 
figures in brackets indicating their (‘orrcs|>onding iK>sition in 
the Burmese de^ad ; — 


t. Gramimae [3) 

2. /.eguminosae (2). 

3 . Acantfutcioe ( 6 ), 

4. Orchideai {i)n 
S* Cyjferaceae (7). 


6. Euphorbiauae (5). 

7. Rubiateae (4). 

8. C<ympositae (9). 

9. Labiatae, 

10. Asclepiadeae^, 


The proportion of Monoc'otylcdons to Dicotyledons is about 
1 to 2*7, and of genera to species 1 to 3-3. 

Indicating the Western Peninsula and Burma with the 
Malay Peninsula respectively by the letters W. and E., the 
vast diflerence between the Floras of the two great areas 
south of the ilimillayas is made manifest by the following 
comparison of the approximate number * of s|>et:ies contained 
in twenty-seven Natural Orders common to both- 

* Dalwll aikI GibtonV Jhmhay Mora (1861). A complete Plora of the 
liombay l^reildency in now being prepared by Dr. T. t'ooke, CM.E., F.L.S,, 
of which one volume i^Kamthtuiactat to iiubiacoar) and a part of a second 
have been published. 

* The Inclusion of Aachpiadeat in this decad, and the absence from it of 
St ropkuMmeUf are notable. Referring to the Mora of Brithh India^ 
1 fmd about eighty species of the one and iiaty-hve of the other rceorrled 
as indigenous in the Western Peninsula. On the other hand, in a list of 
1,377 Flowering plants collected in Cholft NSgpur, I find thirty-eight 
S<rophtthriwae and only fifteen Atikpiadtat (J, J. Wood in Kmrdi of 
Botmita! Bitmey of India^ vol. it, p. 1). 

The numbers given are approximations only. The Inclnsion of Ceylon 
in the Western would only slightly moclify them. 
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Orders in excess in the East : — 
Dilleniaceae Maptoltaceae 

GufR/erae Temstroemiaceae 

Burseraceae y* ® j O/acineas 

B. 33 

Anacardiaceae Connaraceae 

Melastomaceae > Gesneraceae 

A. 123 

Uriicaceae Paimeae 

Bambuseae Comferae 


Anonaceae 

e! aV 

Sajfindaceae 

Myristkaceae 

^roideat 

W. I 
E. 9 


B. a6(> 

W.ia 

R.74 

W.4t>, 

E.4h* 

W.js, 

B. i(>a 
W.5, 
tt.47 
W. 40, 
B 171) 


Orders in excess in the West : — 

Capparideae UmbelKferae Commelinaeeae^-^i 

Acani?uueae Labiatae Boragintae 

Graminecu 


Furthermore, the estuarial Palms JVipa and Photmx fa/udosa 
are unknown on the west side south of Orissa, as are Cu/u/t/erae, 
of which upwards of forty species arc found in the Kastern 
Region. 

Malabar is almost throughout a hilly or mountainous country, 
and is (except in the north) of excc.ssivc humidity, the 
mountains often rising abruptly from the flat coast of the 
Arabian Sea. The average breadth of the Region may be 
about 50 miles. Its abrupt western face is clothed with a 
luxuriant forest vegetation of Malayan type, except towards 
the north, where, with the drier climate, the elements of the 
Deccan and Indus Plain Ploras compete with that of Malabar. 
The eastern face slopes gradually into the elevated plateau of 
the Deccan, but it is varied by many spurs being thrown off 
which extend far to the eastward, often, as above stated, 
enclosing valleys with a Malabar Plora. One great break 
occurs in the chain in lat r i" N., where a transverse valley 
separates Travancore from the mountains north of it, and 
carries species characteristic of the Malabar Flora almost across 
the Peninsula. I'ravancorc, thus Isolated, presents a remark* 
able similarity to Ceylon in position, outline, and in many fea- 
tures of its vegetation. 'Phe most distinctive characters of the 
Malabar Flora, in contrast with that of the Deccan, arc ; firstly, 
the presence of GutHferae (thirteen), Dipiemarptat (twelve), 
MyrisHuatf^HeUda, many Palms (twenty-one), and Bamintmes 
secondly, the great excess of species of Malayan type, especially 
Sierculiaceae, TiUaetat, Atmardtoeeae, MtHaetatf Myrtaeette, 
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Melastomaceae^ Amfelideaey Gesneraceae^ Piperaceae^ Sdiamhieae^ 
Orchideae^ and Aroidtae. One Coniferous plant alone has been 
found in the whole Deccan Peninsula, Podoearpus laiifolia^ con- 
fined to the Tinnevelly Ghats at 3,000 to 5,000 feet elevation. 

Burma and the Malayan Peninsula are the only other Regions 
in vrhich it occurs. Of the Palms, one genus is all but 
endemic, Bentinckia Coddapanna, sl native of Travancore, the 
only congener of which is confined to the Nicobar Islands. 

ITie only species of Pinati^a {P. Dicksonii) is endemic, as are 
nine species of Calamus. Other Palms are solitary species of 
Aren^a, Caryoia^ Corypha^ with the cultivated Artca Catechu^ 
Borassus^ and Coco-nut, which latter may be indigenous on 
the coast, as it is said to be in the Laccadive Islands. Phoenix 
sylvestris, doubtfully indigenous, is common in the north but 
rare in the south ; and there are several indigenous species of 
the genus in the hills which have not been botanically 
distinguished, one especially that grows gregariously in the 
Ghats 40 miles west of Poona, with a trunk 30 feet high and 
15 inches in diameter. Among shrubs, the genus StroHlantkes 
with forty-six species holds the first place, distinguished for the 
beauty of their flowers and for the singular habit (alluded 
to at p* 160) of many of its species flowering simultaneously 
for the first and only time, at a fixed period of growth, and 
dying after fruiting. Of Bambuseae there are seventeen .spcciesi 
arboreous and shrubby, five of them also natives of (Ceylon. 

Among herbaceous plants the genus Impatiejis with about 
sixty endemic si)ecies is the most con$picuou.s, almost cari)eting 
the ground in many places, in others occurring epiphytically, 
which is not known to be the case with this huge genus in any 
other part of India. Of Orchids there are only about soo, 
a singular contrast to the hosts of this Order inhabiting Burma 
and the Malayan Peninsula. Most of the genera are epiphytic:, 
and of these the largest is Dendrobium^ with sixteen s];>ecies. 
llabenaria^ with about forty-six species, is the largest by far of 
terrestrial genera. Uinbelli/erae occur throughout the range 
of the Western Ghats, increasing in numbers northwards ; eleven 
genera with thirty species have been recorded. Several genera 
of the curious aquatic Order Podostmonaceae^ mentioned at 
p. ifiz, abound in the fresh-water torrents and in stiller waters 
of the Crhflts. 

The Nllgiri Hills form a nceud of the Western Ghats, where The 
these attain their greatest elevation, viz. 8,760 feet. They rise f^*'!?!”*** 
precipitously from the west to extensive grassy downs and 
table-lands seamed with densely wooded gorges (Sholas). 
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These grassy downs possess in parts a rich shrubby and 
herbaceous Flora. Among the shrubs, some of the most 
characteristic are Strohilanthcs Kunthianusy Berberis arisiatUy 
Hypericum mysorense^ many Leguminosaty as the common f Jorse 
(introduced), Sophora glauca and Croialaria fortnosUy Rhodo- 
dendron arboreimiy species of RtthuSy Osbeckia, Myriaceae^ 
HedyoHSyHelichrysumy Goultkeria. Among the herbaceous plants 
are species of Senecio^ AnapAa/is, Ctropegiay PedkulariSy and 
Cyanoiis, Most conspicuous of all is the tall Lobelia excelsa. 

But the richest assemblage is found in the Sholas, which, 
commencing at about 5,000 feet, ascend to the summits of the 
range. They are filled with an evergreen forest of tall, usually 
round-headed trees, with a rich undergrowth. Of the trees, 
some of the most conspicuous are Michetta nilagiricay Tern- 
stroemia japontcay Gordonia obtusa^ species of IleXy MeliosnuZy 
Microtropisy Euonymusy PhoHniay Viburnum hebanihumy 
Eugenia (three species), and several of SymphcoSy GhcAidiofiy 
Araliaceaey and Laurineae* Of shrubs, Strobilanthes takes 
the first place, then RubiaceaCy with species of Eu/y% 
Ligustruniy and Vemonia, Of climbers, there are Rom 
iMchenaultianay Jasmimm brevihbumy Gardneria ovalOy 
Gymnema hirsutuniy and Eiaeagnus latifoHa. 'rhe genus 
Impatiens takes the lead among conspicuous herbaceous 
plants, and the beautiful Lilium tuilgherrense is a notable 
feature. At lower elevations in the Sholas, Hydnoearpus 
itlpina is a very common tree, and in dry localities Rhodo- 
dendron arboreum and Vaccinium LesckenaulHu Two species 
of Jiamboo are found in the Sholas, namely, Arundimria 
Wightiana in the higher parts, and OxyienanilxrcL Tkwaiiesii 
(also a native of Ceylon) in the lower, where also three Tree- 
ferns appear, with many Orchids and several species of CalamtHy 
all evidences of a higher temperature. 

Sholas similar to those of the Nllgiris occur on the Anaimalai, 
Palni, and other ranges of the Malabar Ghats ; but these, being 
of a lower elevation, and in a lower latitude, harbour a more 
tropical vegetation. 

The most interesting feature of the Nilgiri Flora is its affinity 
with that of the cool regions of the far-distant Kbasi, Manipur, 
and Naga Hills in Northern Burma. Among treos and shrubs 
common to these two localities (and most of them to the 
tompemte Eastern Himalayas also), are Ternsiromia japonkOy 
Hypericum Hooktrianum and napaulemty Eurya Japonkay 
R^mnus dahuricuSy Photinia Nofonianoy Xubus elliptkM and 
lasiocarpusy Carallia integerrimay Rhododondton arboreumy 
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Gaultheria fragrantissima, and Gardneria cvata^ together with 
species of Kadsura^ Berberis^ Pittasporum^ Elaeocarpus^ Eu- 
onymus^ Meliosma^ Pygmm^ Rosa^ Viburnun^ Lonicera^ Vacci- 
7 mm. The herbaceous plants common to the Nllgiri and 
IChSsi Hills are too numerous to mention. Most of them 
are of European genera, and some are European species, as 
5 %tellaria uliginosa, Circaea alpina^ Sanicula mropaea^ and 
Prunella vulgaris. Other herbaceous European genera are 
Thalicirum^ Ranunculus^ Cardannne^ Geranium^ Alchemilla^ 

Pragaria^ Poteniilla^ Parnassia, Lysimachia^ Swertia, Haknia^ 

Gentiana^ Calamintha^ Scutellaria^ Ajuga^ &c., with many of 
Cyperaceae and grasses. 

Peat bogs \ which are of the rarest occurrence in India, are 
found in depressions of the Nilgiri and Anaimalai Hills at 
about 7,000 feet elevation. Their chief constituents are the 
debris of grasses, sedges, mosses, and rushes. 'Fhc curious 
Ifedyotis veriicillata^ found elsewhere only in Ceylon, is 
characteristic of these bogs, whose surface is covered with a 
herbaceous vegetation of species of Utriculana^Scrvphularineae, 
Eriocaulon^ Xyris^ Exaam^ CommeUnaceae^ Lysimachia^ &:c. 

The Nllgiri Hills have been largely and successfully planted 
with exotic trees of temperate climates, among which the 
Australian gum-trees and acacias are the most conspicuous. 

The I.accadivc Archipelago’, situated in the Arabian Sea Tim 
140 miles from the coast of Malabar, consists of coral islets 
fringed with Coco-nut Palms, Its vegetation is Malayan, with chii)etago. 
no endemic species. The trees have mostly been introduced 
by man, as Anca Catechu^ Artocarpus integrifolia^ Morinda 
ciMfoiiOj Termmalia Catappa^ FAigenia /afnbos\ others, all 
littoral, are probably the result of ocean-borne seeds, as 
Pandanusfascicularis^ Hmiandia peliata, Pisonia alba^ Ockrosia 
borbamca^ Guettarda speema^ Thespesia populnea. The her- 
baceous plants arc chiefly the weeds of the Western Peninsula. 

'Phe littoral grass Spini/e.x^ mentioned at p. 193, was probably 
bird- or wind-borne. 

Regarding the whole Peninsula south of the Canges Valley Tlic 
and cast of the Malabar (ihats as one botanical Region, 


^ 1 am Indebted to Mr* Gamble, CtX.K, F.K.S., f(»r an aecoout of the 
Nllgiri peat bogs, which are the only ones in India of which the produce 
i^ utilized for fmd. I am also largely indebted to the same excellent botanist 
in respect of the Shola Flora. 

* The Flora of the Laoeadim has been exhaustively explored and 
described by Major Praln hi ike /pumal ef the Hemhc^ Natural Eitipry 
SecUtyi^oh viii (1H9S), where 190 species of Flowering plants aie recordetl. 
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it is primarily divisible into two Sub-regions: one, the elevated, 
usually hilly, sometimes mountainous, plateau terminating east- 
ward more or less abruptly at no great distance from the sea in 
what are called the Eastern Ghats, from which the descent is 
more or less sudden to the low coast land of Coromandel, which 
forms the other Sub-region. The great plateau may prove to 
be further transversely divisible into Sub-regions, but so little 
is accurately known of the distribution of plants over the Deccan 
that neither the limits nor the botanical characters of such can 
be satisfactorily described. Such may be — 

X. The region bounded on the south by the Ajanta hills and 
Godavari river^ exclusive of the plains of North-east Orissa 
which belong to the Bengal Sub-region. It thus includes the 
upper valleys of the NarbadH, Tapti, MahanadI, and God&vari 
rivers, belonging for the greater part to the political Provinces of 
Bombay, Central India^ the Central Provinces, Berar, Chotil 
Nagpur, and Orissa. It is hilly and even mountainous almost 
throughout, rising in scattered isolated peaks or table-lands 
to above 4,000 feet, of which the two loftiest are Parasnlth in 
HazSribSgh {4^490 feet), and Mahendragiri (4,923 feet) in 
Ganjam near the sea. 

This hilly and mountainous country is for by far the greater 
part botanically unexplored. It is in the main covered with 
deciduous-leaved forests, the type of which may be inferred 
from the following list of forest trees of Singhbhtlin in ChotA 
Nagpur, drawn up for this Sketch by Mr. H. H. Haines, F.L.S., 
of the Forest Department 

Singhbham is in the zone of deciduous-leaved forest, and 
lies in the * Central Indian Sal tract.’ With a high temperature 
in the shade and mountains rising to 3,000 feet with scorched 
southern slopes and deep damp valleys, its Flora contains 
representatives of dry hot countries with plants characteristic 
of the moist tracts of Assam, of some of which latter a list 
follows this. On rocks often^ too hot to be touched with 
the hand are found Euphorbia Nivulia^ Sarcostmma^ RhrcuUa 
urens^ Bomellia strrata^ and Cochlospermum, '^Thc ordinary 
mixed forest of dry slopes is composed of Anogeisms latifoiia^ 
Ougeinia^ Odina, Chistantkus coUinus^ Zizyphus xyhpyra^ 
Buchanania latifolia^ and species of Terminalia and Bcmhinia. 
The Sal varies from a scrubby tree of 30 feet to one 
of T20 feet high, and is often associated with Aiina^ Bassid 
latifoUa^ Diospyros, Symplccos raomosa, Pterocarpm Mdrsu- 
pium^ Eugenia Jambolana^ and especially WendlanHa Un^ria* 
Its common associates elsewhere, Canya arborea and Dllknia 
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pentagyna^ are here confined to the valleys \ but Dilhnia aurea^ 
a tree of the Eastern Peninsula and tropical Himalayas, is, 
curiously, common in places. The Flora of the valleys includes 
Garctnia Cowa^ Amoora Rohiiuka^ Hardwickia binatay Saraca 
indicay Ficus Itoxburghiiy Gneium scandensy Musa sapientum 
and omatUy and others less interesting. The best-represented 
woody Orders are the LeguminosaCy Ruhiaccae (including six 
species of Gardenia and Randici)y EuphorbiaceaCy and the 
Urticactae (mostly Figs). Of other Orders the grasses number 
between one and two hundred species, including the Sabai 
grass (Ischaemum angustifoliu?n) and Spear-grass {Andropogon 
contorius)y which are most abundant; the Cyperaceae about fifty, 
Compositae fifty, and the Acanfkaceae about eleven under-shrubs 
and twenty-five herbs. 

The Flora, though mainly that of other parts of the Deccan, 
presents a few types of the Eastern and Western Himfilayas, 
both tropical and temperate, as epiphytic Orchids, species 
of Thalictrum and Berberis] and what is more singular, in 
ChotS Nftgpur a few plants elsewhere confined to the humid 
districts of Assam and Burma \ as MkhtUa Champacoy Dilknia 
aureoy Dysos^lum procerumy Fygeum acuminafumy JLasianthus 
tmr^oKuSy Dysophylla Atidersoniy Lysimachia pedunculariSy 
Ardisia depressay Beikckmiedia fagifoliay Litsea niiiday Cycloste- 
man assamicusy and Tree-ferns. 

2. The Deccan, in a restricted sense the country between 
the God3.vari and Kistna rivers, a much less mountainous 
region, including Hydcr&bud. 

3. Mysore, roughly limited by the Kistna river on the 
north, and the lower course of the Cauvery on the south. It 
is more hilly than the Deccan proper, and even mountainous in 
the Salem District, where the botanically unexplored Sheraroy 
and KalrSyan hills attain 5,000 feet elevation. 

4^ The small Districts of Madura and Tinnevelly, which form 
a prolongation of the Coromandel coast terminating at Cape 
Comorin, 

Over the Deccan Region deciduous forests are the most The 
conspicuous feature on the plateau, and comparatively ever- Deccan, 
green ones on the coasts and slopes with an eastern aspect. 

The Teak occurs at intervals nearly over the whole area, but 
the SAl, which is common in the north, does not advance 
beyond the Godflv^ on the south, or west of long, 78^ E. 

Much of the open country presents a jungle of small trees 

^ For a lilt of wbirii rsoont diicovoriea I am indobtod to Mi^or Plain, 
of the Hoyal Botanic Qardeni, Calcutta, 
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and shrubs, together with a herbaceous vegetation which is 
leafless or burnt up in the dry season. In the large river 
valleys and those of the higher hills, types of the Malabar 
Flora penetrate far to the east. Of forest trees there are 
several hundred species, among which Sterculiaceae^ Meliaceae^ 
Anacardiaceae^ Lep/rntnosae, Combretaceae^ Rubiaceae^ Bigno- 
ntaceae^ Euphorbiaceae^ and Urticaceae are W'ell represented. 
The Satin-wood (Ckloroxylon Swietenid) and Indian Red- 
wood (Pterocarpus sa7italini4d) yield the most ornamental Indian 
timbers; the Tun {Cedrela Toond) one of the most useful, 
The odoriferous Sandal-wood {Santalu 7 n albim) is widely 
distributed over the southern part of the area, as are the 
small trees Cochlospermim Gossypium, Butea frondosa^ and 
some species of Baukhita^ all conspicuous in the dry season 
for their beautiful flowers. Of shrubs, species of Capparis^ 
Greivia, Etacourtia^ ZAzyphus^ Buc/ianoTtia^ HolaiThtna^ La- 
gersiroetnia^ Woodfordia^ Azima^ Diospyros^ Fiueggia^ and 
Phyllanthus are very prevalent, often overgrown with climbing 
Meftispermaceae^ Malpighiacme^ Toddaliay Cuscuta^ Cassyika^ 
S77iilax^ Dioscorea, Asclepiadeae^ Apocyneae^ AmpcKdeat^ and 
Cofivolvitlaceaf, In rocky places the columnar Euphorbia 
nmifaUa and toriilis are conspicuous features. T'he herba 
ceous vegetation of the Deccan includes most of the common 
annuals and perennials of Bengal, among which Acanthacean 
are notable. Commeiinaceae and species of the labiate genus 
Leueas are more abundant than in any other Indian Region. 
Except in the northern districts, Orchideae and Sdtamimeu are 
very rare. Of Palms there are Calamus viminalis^ Phasmx 
^ivestris, P, robusla, and Borassus flabMifir^ the three latter 
growing gregariously ; and there are besides P. acauiis and 
P, humtlis^ both in the northern tract, and an undetermined 
species grows gregariously in the Shevaroy Hills near Salem, 
'rhe chief Bamboos are Bambusa arttndinacea and Dendro- 
calamus strictus. Ferns and their allies are very rare, except 
in the north, where forty-seven species are recorded from 
Chota Nagpur. 

The rich black cotton soil that prevails over large areas in 
the Deccan deserves a special notice, as being characteri;>;ed by 
a peculiar assemblage of the indigenous plants of the Region. 

I am indebted to Mr. Gamble for the following list of its 
common trees : Capparis divaricata^ Acacia arabica^ PrcsppU 
spicigerai Parkinsonia aculeata^ and Balanitis RoxburghU f of 
shrubs, Cadaba indica, /Azyphus nummularia^ Cassia aufi* 
culafa^ Calotropis proctra^ and Jairopha glandulifita ; and of 



BOTANY 


ivj 


193 


herbs, Hibiscus Triomwi, Momordica cymbaiaria, and Cresset 
cretica. 

The narrow strip of low-lying land between the Eastern Coroman- 
Ghats of the Deccan and the sea is dry, hot, and, in many 
tracts, sandy* Except at the mouths of the many rivers, 
where Mangroves and other common estuarial trees and shrubs 
prevail, there is little to break the uniformity of the vegeta- 
tion, which is of the Deccan type, with a greatly reduced 
number of species, "rhickets of thorny evergreens and 
deciduous trees and shrubs abound, belonging to the genera 
Fiacourtia, Randia^ Scu/ia, DiospyroSy MimusopSy Garciniay 
SapinditSy Pierospermu??iy ikv. It is well known for being 
a favoured district for the production of Nux vomica, Satin- 
wood, and Ebony (J^iospyros Rbenufu *). 'Pwo very peculiar 
gregarious (ilanls, a Palm and a grass, form impenetrable 
spinous thickets in sandy soils near the sea ; these arc Phoenix 
farinifera and Spinifex squarrosusy of which latter great globu- 
lar masses become uprooted and are carried by the wind along 
the shore. 

In the extreme south the Districts of Madura and 'rinnevclly, 
being sheltered from the monsoon by the Palni Hills on the 
north and Ceylon on the east, arc exceptionally hot and arid. 

The uinbrclla-.shaped Acacia planifrons is confined to these 
Districts and to North Ceylon, regions which re.seinl)le li^gypt 
in the prevalence of Coccuhts Leaeba an<l Capparis aphylhiy and 
in the production of the finest Cotton and the best Indian 
Sennas [Cassia oimmia and an^ustifolia). 

(!eylan, though so near in position to the Western l^eninsula, The 
and presenting so close an aflinity to its Flora, as also to those 
of l>oth Malabar and the I )cccnn, nevertheless contains so large ^ 
a proportion of endemic genera and species that it constitutes 
a separate Region of the Indian Flora. Its botanical features 
coincide with its physical, the moist mountainous southern and 
south-western districts having a Flom of the Malabar type, and 
the hot dry northern districts one of the Goromandel typo* It 
differs from the Malabar Flora in Imving many more Malayan 
types. 

The number of indigenous Flowering plants in Ceylon is 
about s ,8 od species, under 141; Natural Orders, and that of Ferns 
and thdr allies ^57 species. Of these a, 800 species no fewer 
than one-third (940) are non-poninsular, of whicth again iSo 
arc natives of other parts of India, the majority of them being 


* A Ebemm ii also a native of Ceylon. 
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Burmese or Malayan, leaving 780 endemic Ceylon species. The 
following are the ten dominant Orders of Ceylon lowering 
plants, with their corresponding position in the Peninsular 


decad added in brackets : — 

1. Gramtneae (i). 

2. Legiminosae (2). 

3. OrcJddeae (4). 

4. Cyperaccae (5). 

5. Rubiaceae ^7). 


6. Euphorbiaceae (6). 

7. Acanthaceae (3). 

8. Compositae (8). 

9. Uriicaceae. 

10, Melastomacme, 


I'he proportion of Monocotyledons to Dicotyledons is nearly 
I to 3-6, and of genera to species about 1 to 2-6. Comparing the 
above decad with the Western Peninsular (p, 185), it is seen that 
OrMdeae and Rubiaceae are more numerous in Ceylon, Acan- 
thactae much fewer; and that Urticaceae and Me/asimaceac 
replace Labiafae and Asclepiadeae. These changes all point 
to the stronger Malayan affinity of the Ceylon hlora, whic;h is 
further demonstrated by the following figures, where the letter 
C. indicates Ceylon, and P. the Western Peninsula 


Malayan affinity strongest in Ceylon-— 

Dillenimae Guttiferae Termtroemiaceat ^ ^ 

Dipterocarpeae^^^ Sapwdatxae Myrtactae 

Melastomaceae 

Western Peninsular affinity strongest in Ceylon— 

CappoHdeae Tiliaceae Meliaceae 

Ampelideae UmlelUferae^^^^^ Oleaceac 

Asclepiadeae Rcragineae Acani/taciar 

Labiafae Liliaceae ComnieUnamr 

Four Ceylon Orders are absent in the Western I'eninsiila, 
Coftaeteu, Styiiduae, N^enthact(Uy and Monimtaeeae •, and 
four Peninsular Orders arc absent in Ceylon, Monngeae, ikt- 
lidneae, Gnefaetae, and Coniftrae, Of the above, Caeiaeette is 
the most noteworthy, being represented by the only species of 
that vast New World Order which is known to Ik‘ indigenous 
in the Old World, namely, Rhipalis Cas^fha, also a native of 
tropical America, Africa, the Mauritius, and Madagascar, llte 
absence in C^lon of Coniferae and especially of Saiieituae is 
remarkable, Salix tttrasptma being a widely spread Indian 
shrub or small tree. 
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Ceylon possesses no fewer than twenty-three endemic genera, 
of which ten, comprising forty-six species (all but two endemic), 
belong to the typical Malayan Order of Dipterocarpeae^ which 
is represented by only twelve species in the Peninsula. The 
principal Orders containing very many endemic species are 
Orchideae seventy-four, Rubiaceae seventy-two, Euphorbiaceac 
fifty-three, Melastomactae thirty-eight, and Myrtaceae twenty- 
six; and of genera Sirohilantkes^ Eugenia^ Memecylon^ Phyb 
lanthus^ and Hedyoiis, The genus Impatuns abounds; up- 
wards of twenty-one species are recorded, nearly all of them 
endemic. Of other conspi<'Uous Orders, OrcMdtat contains 
160 species, more than half of them endemic. Of Palms, eight 
indigenous genera, one alone endemic, and eighteen indige- 
nous species, eleven of them endemic, exclusive of the intro- 
duced Borassus^ and C<jco-nut. The Talipot {Cory- 

pka umbraciiliferd) is one of the most imposing of the Order, 
'fhe Nipa o(^curs rarely, Ceylon being its western limit, Aus- 
tralia its eastern. Cym drdnalis is common in the forests. 
Of Bambitseae there are five genera and ten species (of which 
four are endemic). 

At elevations above 6,000 feet a few temperate northern 
genera appear, fewer than might have been expected in moun- 
tains that attain heights of upwards of 7,000 and fi,ooo feet 
Of these genera, Agrimoma^ Crawfiirdia^ and Paierium are 
not Peninsular, The following are Peninsular; Anemone^ 
TAaiictrtm^ iUrheris^ Cardamine^ Viola^ Cerasdum, Geranium^ 
Rubus^ PotmtUIUy Alchmiila^ Sanicula^ Pimpimlla^ Piuc^da- 
Hum^ Galiumy Vaierianay DipsacuSy Artemisiay VeUrdniumy Gual- 
iheriay Rhododcfidrony Gentimay Swfrtiay Colaminthay Thucriumy 
Allium^ Of Peninsular temperate genera that are absent in 
Ceylon, Plragaria and Rosa arc two the or(mrren<‘e of which 
might have been exiiectcd, both being Nilgiri genera. 

Remarkable features in the vegetation of Ceylon arc the 
Patanos, grass- or shrub-covered stretches of i:ountry, most 
prevalent in the south-east of the island, from the sea to 5,000 
feet altitude. They are partly natural, and partly due to the 
destruction of the forests and their replacement by subse- 
fluently abandoned field-crops. A [Ksmliar, endemic, pale 
green Bamboo, Oehlandra striduloy so called from the crack- 
ling noise caused treading on its broken stems, covers 
hundreds of square miles of these Patanas. In grassy plat^ss 
/mperata arundinoda prevails $ and in 8(rrut>forests suchtro|rf- 
cal trees occur as Ptorocarpus Marsupiumy 
P/^Uanthsu EmbUcay Terminaiia Sdlerioa and Ty 
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At higher levels Rhododendron arboreum appears. In moist 
districts a Fern {Gleichtnia linearii) occupies the ground'. 

The Maidive Archipelago, a very large group of coral islets 
with few other flowering plants than Coco-nut Palms, littoral 
shrubs, and weeds of cultivation, lies about 400 miles SW. of 
Ceylon, to which the group is politically subordinate. An ex- 
haustive study of their Flora has been published by Messrs. 
Lewis and Gardiner in the Annals of the Peradenya botanical 
Garden, who record 284 .species of Flowering plants and Ferns. 
Of these none are endemic, about i6d are indigenoas, ninety- 
eight cultivated, and twenty-six probably introduced liy man. 
Ardisia lamilis and Cladium Mariscus are notable natives of 
the .southern atolls. 

Burma is botanically by far the richest Region of British 
India, and at the same time, as such, the least known. This 
is due to its great area ; to its variety of climates, from a littoral 
and southern of great humidity to a drier interior, almost arid 
in places j to its complicated systems of mountain ranges ; and 
to its many geological features and surface soils. 'I’hc greater 
portion of Burma having been comparatively recently brought 
under British rule, very large areas of it arc as yet in grc.at (xirt 
botanically unvisited. This is ispecially the case with the 
meridional ranges of Chittagong and Arakan, which extend for 
500 miles along the Bay of Bengal, attaining an elevation in 
parts of 6,000 to 8,000 feet ; and with the many continuoui or 
broken, often multiple, ranges bounding Burma on the east from 
Assam to the Ke^ State of the Malay Peninsula, which ex- 
tend for 1,500 miles, and reach even greater elevations. There 
are also subsidiary longitudinal ranges between the great riven 
that have never been botanized, and arid interior areas with 
little or no rainfall. 

The Burmese Region, when better known, will probably prove 
to be botanically divisible into four Sub-rcgion.s, before discuss- 
ing which some general observations on the cardinal features 
of its whole Flora are necessary. Its recorded species of 
Flowering plants amount to about 6,000*, under 161 Natural 

' For an eseellenl detailed account of the Patuwa vegetation, we 
H. H. yr. Pearton, F.X..S., In Journal lArnmn Soeiety, Uot.. rob. xxavi 
[1899), P' 3^0) (<903), p. 430. 

* In levbed and enlargied edition of Mawn’i tiuma by W. Thooiiold 
(1883), 3,545 tpecice of Flowering plants and 215 of Fsnw and their althM 
are recorded, and the proportion of Monoootylodoni to THeotyledeas to i to 
3.4. The first of Ihew olswcs has evidently been neglected by coltonton, as 
to shown by Ormitnat lanklng only 8 and Cypormta* le In the deead 
of largest Orders. Mason’s Barms to of oourw the old political Provinoc of 
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Orders, of which the following ten are the dominant, the num- 
bers following in brackets showing their corresponding positions 
in the tropical zone of the Eastern Himalayan Region on the 
north ^p. 168): — 


1. OrMdeae {i). 

2. I^guminosae (2). 

3. Gramineae (3). 

4. Rubiaceae 

5. Eiiphorbiaaac (5). 


6. Acanthactac (10). 

7. Cyptraceae (6). 

8. Urticaceae (4). 

9. CoPipositae (8). 

I o. Sciiamineae* 


The proportion of Monocotyledons to Dicotyledons is about 
1 to 2*3 ; of genera to species, i to 3-25. One Order alone 
{Seitamincai) is not in the Sikkim derad. Acanthacetxc are 
relatively much more numerous in Jlunna, Urticacear in 
Sikkim ; but these proportions are founded on very insufficient 
(lata. Over and above the Orders included in the dccad, the 
following arc very largely represented in Burma: — Maj^/ioliaceae 
(21 sp.), Dipterocarpeat (26 sp.), Bt^oniaccae (43 sp,), Afilmtth 
maceae (37 sp.), Gesneraceae (60 sp.), Asclepiadeoi (100 sp.), 
Cupulffsrae (44 sp.), Laurineae (100 sp.), MyrisHceut (11 sp.), 
Coniferae (8 sp.), Cycadem (3 .sp.), Palmeat (68 «p.), Pandanem 
{12 sp.), Bambusmi (68 sp.). Balsams and Ferns abound, but 
^ta are wanting for even a rude estimate of their numbers ; 
about fifty Balsams have been collected. The Coniferous 
genera are Cfphalotaxus^ Taxia^ Dacrydiumy LihoadruSy Podo* 
mrpm (2 s]).)) and Pmus[2 sp.). Of Orcfddeaty 700 species arc 
recorded. 

lUinim being in the main a forest-clad c'ountry, it may be 
well as an initial step, in sketching what is known of its Flom, 
to regard it as a whole from this point of view. Fortunately, 
Ktir/ in his Pomt Phra of British Bunna'^ has classifi^ 
the forests as known to him with remarkable lucidity. I shall 
therefore, before proceeding to indicate the botanical sub- 
divisions of the Region, summarize his chief results, premising 
that the northern districts, which arc politically in Assam, and 
which I regard as a Sul>-region of Burma, arc not included in 
his work. 

The forests are classified by Kurz according as they are ever- 
green or deciduous, in relation to their elevation above and 
proximity to or distance from the sea, thcMr climatic and gcolo- 

that name' (or Lowor llarma), which iloen not Inclu lo thv northein distrlcti; 
licrv com])riMd in botanical Hurma. 

' 111 thin work Kuns bat given nuder each claiui of fun at*} a multiiudcr of 
canmplea of tltolr constituent plants, 
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gical conditions, and the nature of the soil* in which they 
grow; to which arc added observations on their associated 
plants, shrubby and herbaceous. 

1. Evergreen littoral forests. These arc estuarial, and of the 
same character and with the same conditions as the Siindarbans 
of Bengal. They appear at intervals along the coast, and also 
on the Andaman Islands. 

2. Evergreen swamp forests occupy the low land and <lc 
pressions in alluvial plains, and borders of lakes and rivers. 
They shelter a multitude of trees, shrubs, and herbaceous 
plants, the most characteristic trees being 

and Xanthophyllum glaucunu 

3. Evergreen tropical forests are the most strongly Malayan ; 
they affect the humid coast districts, and arc the special home 
of Dipterocarps, Palms, and Bamboos. They prevail along the 
coast range from Chittagong to Tenasscrim. 

4. Evergreen hill forests succeed the tropical above 3,000 

feet elevation. Oaks and their allies are charai^tcristic, and, if 
the climate is sufficiently damp, epiphytic Orc;hid.s a[)pear. 
Above 6,000 feet this forest becomes .stunted, and in it 
Rhododendrons (including A*, arbomm)^ Eurya, 1 loncy 

suckle, dwarf Bamboos, and other tempemte shrubs itppear, 
with Anmonf^ Vhla^ Gentiana^ the common Bracken, Mosses, 
and Lichens. '“I'he crests of the ridges arc often crowned with 
forests of Pirns Khasya towards the north, and of MtrfmtU 
towards the south. 

5. Open deciduous forests affect diluvial or older alluvial 
soils. The Eng {DipUrocarpus tuberculaius)^ whence the name 
of Eng forest, is the characteristic tree, and there are other 
species of the same Order, together with a few Oaks, I’hlms, 
and Bamboos. 

6. Dry deciduous forests recall the vegetation of the Deccan. 
Acacia Catechu is characteristic, and gives its name (Cutc:h) to 
a special class of forests in which it is the most valuable tree. 
The soil is usually calcareous. 

7. Mixed deciduous forests are of two classes, an upper and 
a lower. The upper are restricted to sandstone or metamorpbic 
soils ; Teak is the characteristic tree, Palms and Dipterocarps 
are few, Deccan types are numerous. The lower deciduous 
forests occupy alluvial soils, and have, consequently, a different 
undeigrowth, 

8. Dune forests are deciduous and mixed; they are littoral, 

‘ The BoiU are Uterlte, or aw derived from landstune or oaleawoui 
rocks, or are saline, or swampy. 
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occupying calcareous sands and gravels. Species of Eryihrma^ 
Bombax^ Afzelia^ and some estuarial plants occur in them, with 
Cycas BumpMi and Pandanus fasdcularis. Ipomota biloba and 
creeping grasses cover the sands. 

9. Eiamboo jungles are formed of many species of Bambuseae^ 
often presenting impenetrable thickets and strangling other 
plants. Seldom are more than two species associated together. 

10. Savannahs are limited tracts of what would be swamp 
forests had they more trees in them. They are covered with 
tall coarse grasses, as Saccharum spontaneum^ Phragmites 
Karka, Polytoca barbata^ many sedges, and in drier pku'es 
Imperaia arimdinacea. 

Assuming Burma as a botanical Region to be divisible into 
four Sub-regions -Northern, Western, Eastern, and Central 
these may be outlined a.s follows : - 

Northern Burma \ a mountainous country extending for Xorthem 
500 miles in a NK. direction from the great bend of the l^^**^®* 
Brahmaputra in Bengal to the Chinese Brovinre of Yunnan. 

Its northern boundary is the range of mountains flanking the 
Assam valley on the south. Politically it l>elongs to Assam ; 
and its chief districts, beginning at the west, are known as the 
ffUro, KliHsi, JaintiH, Nowgong, NUgA, PAtkai, and Manipur 
Hills, the direction of all which is from SW. to NE., except in 
Manipur, where they trend from N. to S. The average height 
of these hills may be 4,000 to 5,000 feet, with a few peaks 
rising to above 10,000. 'rho climate is of maximum humidity ; 
there arc no arid areas, as in Central Burma, 'i'he vegeta- 
tion throughout this Sub-region approximates to that of the 
Eastern I iiinAlayos, diflering conspicuously in the absence of 
an alpine /one, and of any species of Pkea, Abies^ Pskga, 

Aarix or Juniperusy and in the presence of P/nus Kkasya and 
of a Pitcher-plant (Ntp$nthes). From that of Central and 
Southern Burma it differs in the absence of Teak, in the 
paucity of Dipterocarp% in the presence of the NepAl and 
Sikkim Palm Ttaehycarpus Martiana^ and of SAl, whi(‘h finds 
its eastern limit in the KhAsi Hills, and of Pinus Kkasya, which 
is replaced farther south by J\ Merkusiz. In the valley. s and 
lower elevations the vegetation of the tropical /one of the Hinul- 
layus prevails ; but at elevations above 4,000 feet temperate 
genera and species mainly replace it, many of them identical 
witli the HimAlayan, though maintaining u lower level by 3,000 

' 'rhis botsnloal Snb-r^ion ts xtcofsaUdl by Major Praln (nee Jimrd» 
thf HiHmkai Survey 0/ Ifzditz, vol. i, p. 984), who refen to it the Lnshal 
Itllh, ‘'fifipera, Chittagoag, Arakan, and the Amlaman Itdands* 
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feet or more. Such are, of herbaceous plants, species of Ranun- 
culus^ Anemone^ Thaltcirum^ Delphinium^ CorydaiiSj Geranium^ 
Impatiens^ Drosera^ Astragalus, Rubus, Pofentiila, Eragaria, 
Sanguisorha, Asti/be, Pamassia, Valeriana, Senecio, Pedicularis, 
Primula, Tofieldia, Iris, Allium, and Paris. Of temperate 
shrubs, species of Berl>eris, Cleyera, Camellia, Eurya, Saurauja, 
Ilex, Neillia, Zueulia, Viburnum, Ligustrum, Rhododendron, 
Vaccinium, Gaiiltheria, and many others of Himalayan type. 
Of trees at the high level, among the most conspiruous are 
Rhododendron arhoreim, species of Magnolia, MangUetia, and 
Michelia, Acer, Prunus, Pyrus, Pieris, Bucklandia,Alnus, Btiulti, 
Carpiniis, Quercus (twenty species), Taxus, and Pinus Rliasya, 
A conspicuous feature of the western district of this Sul>- 
region is the open unforcsted character of elevations above 
4,000 feet, reminiscent of the Nflgiri . Hills and prcHcnling 
genera of trees, shrubs, and herbs common to that far*distant 
region (see p. j 8S). It is in one spot of a few yards wide alone 
in all Burma ^ (in the Jaintia Hills) that the Pitcher-plant 
{Nepenthes hhasiana) is found growing prostrate among wet 
grass and stones, at an elevation of about 4,000 feet. It is the 
northernmost known member of this singular genus, its British 
Indian congeners being natives of Ceylon and the Malayan 
Peninsula, the latter 1,500 miles to thtt southward, ami they 
are all climbers. It has not been found elsewhere. 

To the eastward the loftier districts of this Sub-region arc 
forest-clad, Bamboos often replacing the arboreous vegetation 
and dominating the scenery. It is a singular fact that Manipur, 
the most distant of the districts from Sikkim, possesses species 
of the latter country not hitherto found elsewhere in Burma. 
Western 1 'he botany of the humid strip of land between the sea and 
Southern crests of the C'hittagong and Arakan hills differs from tliat 
Burma, of Central Burma, being interrupted by the estuarial Mora of 
the deltas of the Irrawaddy, Sittang, and other rivers, eastward 
of which it reappears along the Tenasserim coast to Mergui. 
Though many collections have been made in different parts 
of it \ these do not suffice to supply a decad of its dominant 

* In Mason'u Bttrma (vol il, ]>, 2^0) a Nepenthes iit reported to have 
been found in Mergui by the Kev, C. Parislt, but Its fllHOOvery has never 
been confirmed. 

^ Kspccially in Pegu and Tenaaserina, In the latter country Cinflitb, in 
1853, commenced his Indian career as an explorer of botanlcally unknown 
I'cgionH, which occupied thirteen years of his life without a break, and 
extended from Afghaniatlln to the Clunexc frontier in Assam, and from 
Bhutan to the Malay Peniniula. l.arge collections in the Meigui f^rovince 
and Archipelago were subsequently made by Mr, llelfer. 
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Natural Orders. The nature of its tree vegetation may be 
gathered from Kurz’s classification given above, which is that of 
a dense evergreen forest where Dipterocarps (twenty-six species), 

Oaks, and Bamboos are conspicuous features, some of the first of 
these towering over ail other trees. Ferns, scandent Palms, and 
Orchids abound, of which latter Orders novelties are still being 
sent to botanical establishments in India and Europe. The 
general character of the vegetation may be gathered from 
Nos. 3 and 4 of Kurz’s classification of the Burmese forests 
(p. 1 98). In detail it may be supposed to contain many plants 
of the temperate tra<'ts of the North Burmese Sub-region. 

The IHora of the complicated ranges of mountains interven- Eartern 
ing between Hiiri»ia and China on the north and Siam cm the 
south is all but unknown, 'fhey hav<e been visited by few 
botanists or collectors, and their very limited collections throw 
little light on the interesting question of the community or 
diversity of the l3orcler Floras of these three countries. Only 
four such collections are known to me ; Lieut Pottinger’s in the 
Kachin Hills, Sir H. ColletPs in the Shan States, and those of 
the Rev. Parish and of T. Ix^hb in the Tenasscrim Hills. 

Lieutenant Pottingeris collections were made in 1897 at 
elevations of 450 to 7,000 feet in a mountainous country in 
the extreme north-east of Central Burma, between lat. 25® and 
27® N,, and long, 97® and 99*^ K. : that is, a little to the eastward 
of the llukttwng valley by which Griffith entered C>entral Burma 
in 1836. 'riiey were made under great difficulties, owing to 
the climate and to the hostility of the natives, so that a large 
l)roj)ortion of them were lost. In Major Prain^s account * of 
this cfdlcrtion he ri'cords 601 Flowering plants and twenty- 
.seven Ferns and their allies, of the former of which forty-one 
are endemic new specic.s, including a new genus of Lef^uminosat 
(Cruddasia insignis\ and another allied to Rscallonia. Not 
a single Oak is on the list, which is very remarkable (the 
specimens were presumably lost). 'Peak here finds its northern 
limit in Burma (the trees of it were gnarled) j as docs Shoren 
siamensis^ the only Diptcrocarp on the list. 'Phe H'ea plant 
was found throughout the route. Only four species of Jmpa^ 

Hens were collected, but many were seen. Of the few plants 
hitherto supposed to be endemic in China, hut now found 
also in Burma, the most conspicuous were Wistaria cMmnsis^ 
JihodmUndron indicim^ and GeUemium whi<*h latter 

* AVrm/v pf the Manieaf Hnrvey ef India^ vol, i (189K), p, ^15, with 
two mapM. It contains a most lustructivo artlcU> * 0 n the; Nature imcl 
AfTmiticK of the Kachin Klorn.' 
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is not included in the Flora of British India, although it had 
been found in Assam. The following are the ten dominant 
Orders, with their approximate number of species in each - 

1. Orchideae^ 77. 6. Urticacmt^ 20. 

2. Ltguminosae^ 60. 7. Euphorbiaceae^ 18. 

3. Acanthaceac^ 26. 8. Compositae^ 17. 

4. Rubiactae^ 25. 9. Sdtamintat^ 17. 

5. Labiatae^ 20. lo. Aroideae^ 17. 

The contrast between the Kachin collection and that made 
by Sir H. Collett only some 200 miles to the southwird in 
about the same longitude, and for the most part at similar 
elevations, is startling, andean only be accounted for by assum- 
ing that in both cases the number of species collected was too 
small for an instructive comparison. Of Pottingcr’s 601 Fk»wer- 
ing plants not 100 arc recorded among Collctfs 843. 

Sir H. Collett’s collections were made in 1887--8 in Upper 
Burma and the Southern Shan States : that is, in tin; valleys 
of the Salween and Sittang rivers, lat. 19]^ to N., long. 
96 to 97 E. ; and on Popa (4,000 feet high) in the Irrawaddy 
valley. They contain 843 species of Flowering plants, which 
have been enumerated by himself and Mr, llcmisley in the 
Journal of the Linnean Society \ where no fewer than ciighty- 
three are described as new and endemic* The most remark- 
able of the novelties were Osteome/es anthyUidi/olh, a Rosaceous 
shrub resembling the Blackthorn, previously known as a nativit 
of China and of some Pacific Islands, all whose congeners ore 
Andean j a Rose and a Honeysuckle {Rosa gigantea and 
Lonicera Hildebrandiand)^ both with flowers of extraordinary 
size, and a new genus of Zeguminosae {NeocoiletHa), The 
collection contained nine Oaks. 

Though so near the Chinese frontier, few species of that 
country were added to the Burmese Flora ; thrj most interest- 
ing was a species of Speranskia, a monotypic Chinctse liuphor- 
biaceous genus. About twenty-five of the species and one-fifth 
of the genera are British, 

The following arc the ten dominant Orders in Sir H. Collett’s 
collection, with the approximate number of species in each ; 

1. Zeguminosae^ 90. 6. Acanthaeeae^ 30. 

2. Gramineae^ 80. 7. Convohmlacea^^ 29. 

3. Compositae, 60. 8. Euphorbiaceae, 25. 

4. Zabiataef 41. 9. Orchideae^ 22, 

5. Rubiaceae^ 30, 10, Vtrbenaceae, at. 

^ Bot., vol. xxviii (1890), with a fall account from Sir II. Collett's pen of 
the vegetation of the tracts he visited. 
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I'he collection, having been made at various elevations 
between 3,000 and 12,000 feet, is one of mixed tropical and 
temperate types, the latter descending as low as 4,000 feet, 
according to Sir H. Collett’s observation. The most salient 
features of the collection are the fewness of Orchideat and the 
large number of Compositae; but very many Orchids have 
since been found in the same collecting ground, chiefly around 
Port Stedman and the Tale l^ke. Ttetona Hamiltoniana is 
included, but not the true 1'eak i^Tgrandis), 

The Rev. C. Parish’s collection, and that of Thomas Ixibb, 
a collector for Messrs. Veitch, are chiefly Orchids, of which 
many interesting species were discovered in the Mulyet and Mo- 
kai mountains (altitude 5,000 and 6,300 feet) in "I'enasscrim. 

The existence of a Nepenf/icx in Mergui is alluded to on p. 200 
(footnote). A more remarkable discovery, if confirmed, is that 
of a Bafflesia in the pass of Ta-ok, east of Moulmcin, at an 
elevation of 3,000 feet, recorded by Mr. Theobald in Mason’-s 
Burma, vol. ii, p* 8a8, 

Central Burma, between the Arakan ranges and those east ( cntml 
of the Sittang river, is divisible into two Sub-^r^ons, a northern 
dry, and a southern humid, but in what latitude the change of 
climate becomes marked by the vegetation is not determined ; 
it is, no doubt, irregular in its course, and influenced by the 
great rivers, by the hills between these, and by proximity to the 
Arakan range which exhausts the moisture of the south-west 
monsoon. One small district, that of Minbu, between the 
Irrawaddy and Arakan, in lat. 20*’ N,, is spoken of as being 
a desert, no doubt figuratively ^ The character of the upper 
Central vegetation is largely that of the drier parts of Western 
India; it agrees with thatof N0.6 in Kurz’s classification (p. 198) 
in being mainly dry deciduous. Two species of Teak {Tictana 
gmffdis and T IlamiUomana) occur, with many leguminous 
trees, Acacia Catechu often forming forests, and more rarely 
Oipierocarpus tuiercu/atus. 

'Ihc Andaman Islands have l>een visited by botanists at few The 
and distant points only, of whi<*h the chief is Port Blair, Kurz 
collected in them 560 species of Flowering plants'*; and Major **' 

' Quits recently thU epecially urid diutrict lias been botanized by 
(lapL. Gage of the Calcutta Botanical Garden, under the dlrcclion of Major 
Prain, and the resulti have been published in the A*ecor(is of thr Hotankal 
Sim'ty of India. 

■ See for details his Report to tho Indian Government on the vegetation 
of the Andamans, where the species are all enumerated and dlseuised. 

Memoirs and Memoranda by D. Prain, Calcutta, 1H94. 
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Prain, who visited several of the smaller islets, Barren Island, 
Narcondam, and the Coco, as well as one of the main islands, 
added perhaps 150 to Kurz's record. The total would probably 
not exceed one-third of the whole Flora. The forests with 
which most of the Archipelago is clad are tyi)ically Burmese, 
and are regarded by Kurz as a less developed stage of his 
seventh class, mixed evergreen and deciduous. Their most 
remarkable feature is the apparently total ahscnc'e of the 
Cupuliferous genera Qutrms and Castanopsis^ of the first of 
which there are forty species on the neighbouring continent, 
and of the second eleven. Of DipUrocarptat there are very 
few, but owing to the number of their individuals and gigantic 
stature they form the dominant feature of the forests; of 
Myristica there are four. Considering, however, that nothing 
is known of the vegetation over nearly the whole of the Archi* 
pelago, and that its interior hills, which reach 2,400 feet in 
altitude, have not been botanized over, it is evident that it 
would he premature to regard the apparent absence of CupuH- 
Jtrae as ascertained fact, or indeed that of any of sucli other 
desiderata as Mr. Kurz indit^ates, namely Magficliaceae^ Omi* 
graceae^ VmbMifirae^ Vaedniamt^ Scrophtdarirteae, labiaiae, 
PolygomaB^ Amarantaceae^ C/mwpodiactae^ Ponte* 

deriaceae, Amaryllidtat^ and other small families, and all fresh- 
water })lants. One Coniferous jilant {Podoearpus) is included 
in his Forest Flora as a native of the Andamans, and others of 
the desiderata have, since the publication of that work, l>ec*n 
found by Major Prain, 

Mr. E. M. Buchanan, of the Forest Department, informs me 
that the absence of grasses like Saccharum^ Panicum^ and 
Imperata, and of all indigenous erect Bamboos except //, 
schizostachyoides^ is a peculiar feature of the Andaman vegeta- 
tion, and that their belts of pine forest on silty deposits facing 
the sea seem to have no parallel in Burma or the Nicobars. 

The Nic'obar Islands are even less known botanically than 
the Andamans, and it is questionable whether they t)elong to 
the Burmese or to the Malay i^eninsular Flora. They were 
visited both by Mr. Kurz*, who collected on Katchall and 
Camorta 573 Flowering plants and fifty Ferns and their jdlies, 
and by Major Brain, who obtained no‘ on the islets of Car 
Nicobar, Batti Malv, and a few other localities, adding con- 
siderably to his predecessor’s list. The general character 6f 
their vegetation is that of the Andamans, with the apparent 

^ Journal of the Asiatic ^Society of Menfral (1876), p. 105, 

^ Enumerated and folly discusied in his Momdrs and Memoranda, 
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absence of DipUrocarptac^ Daiiscaceae^ and the Podocarpus. 

The presence in the Nicobars of a genus of Monimiaceac^ an 
Order elsewhere in British India confined to the Malayan 
Peninsula and Ceylon, would indicate a closer affinity with 
those Regions* On the other hand, the occurrence of Cap- 
Paris ambigua^ a plant confined to the two Archipelagoes, 
indicates a community in their Floras. It would be interesting 
to know whether any species of Nepenthes^ of which eight are 
found in the Malay Peninsula, exist in the Nicobars. 

Except the Island of Penang, and the Protected States of The 
Perak, Selangor, and the British territories of Wellesley, Malacca, 
and Singapore, little is known of the Flora of the Malay Region. 
Peninsula, the greater part of which is under Siamese dominion* 

Of the range of mountains which forms its backbone and 
which rises to peaks 4,000 to 7,000 feet in height, a few have 
been visited botanically, including one (7,000 feet) in l^erak, 
and Mt. Ophir (4,183 feet) in Malacca. It is hence obvious 
that materials do not exist for estimating with any approach 
to finality either the P1ora as a whole or the relative number 
of its dominant Natural Orders. 

Except where cultivation interferes, the whole Peninsula is 
clothed with an evergreen vegetation, that of the shore being 
estuarial. Mr. Ridley informs me that the number of recorded 
species of Flowering plants from this Region in the rich 
herbarium of the Royal hardens at Singapore is 4,547, and of 
Ferns and their allies 368 ; but this does not include many 
species discovered by collcrtors sent from the Royal (wardens, 
Calcutta, which are in course of publication* by Sir Gcoige 
King. The ten dominant Orders are, as given me by 
Mr. Ridley, the following, to which I have added in brackets 
their corresponding position in the Burmese decad ; — 

1. Orchidcas [i). 6. Gramimae {2)* 

2. Lsguminosae {%). 7. Sciiaminsa^ {10). 

3* Eupkorbiaceas (5). 8. Melasiomaceac, 

4. Rubimas (4). tj. Cyperaceae. 

5. Anomesm* 10, Urticaesae (8). 

The proportion of Monocotyledons to Dicotyledons is t to 
a*3, and of genera to species i to 3*3. The tmmbcrs attached 

‘ Xfl tUc Jmmal of tho Asiatit Homiy of litngal^ whfre dwcripticmi 
are, or will be, given by Sir G. King of all the known Flowering plants 
of the Malay Fenlnunta. The large Orders not yet worketl up for that 
workf which may Interfere with the sequence of the above deeadi, are 
RupAorb/aetaOt Louritmo^ and Vriieaeoai, 
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to the Orders in this decad afford striking evidence of the 
difference between the Floras of Burma and of the Malay 
Pen in sul a, which may be even more forcibly illustrated by 
the following contrasts, where the letters M. and B. represent 
the two Regions : — 


Orders with a great preponderance in the Malayan Peninsula - 


Dilieniaceae 

M. 18 
B.8* 

Bixineae 

Guttiferac 

M.A6 
n. m' 

Dij>ierocarp€ae 

B. 26’ 

Fofygaleae 

B. 16’ AfcUaceac 

M-SKt 

B- W 

Anacardiaceae 

M, 67 

B.35’ 

Coftnaraceae 

Myrtaceae 

M. IJ3 
B. 60’ 

Melastomaccae 

B. 53 

MyrisHcactae 

^.0^’ N'tpmthes 

M. 7 , 
B. 1’ 

Palmeae 

M. 10 





Orders with a great preponderance in Burma - 
Capparideae Balsam neat Ltgumiaosat 

Rosaceac Composiiat Acemihattat 

Labiafae Cupuliferae Bamiuseae 

'Phis latter statement demonstrates the much stronger affinity 
of the Burmese Flora with that of the Deccan. 'I'he maximum 
difference l>ctwcen the two Regions is shown by the genus 
Impatiens, the seven Malay Peninsula species being altogether 
different from the forty Burmese. One species is the most 
singular of all known Balsams (/. mrabilis\ with a simple or 
branched trunk often four feet high and as thick as a man’s 
leg. It is a native of the small islet of 'I'erutan, one of the 
r.Ankauwi group, and of the adjacent coast of West Siam. 

The Malayan Peninsula is much richer in Palms than'is any 
other region of British India. Upwards of thirty genera and 
150 species arc recorded, and these numbers will no doubt be 
exceeded in the forthcoming history of Indian Palms which 
is about to appear from the pen and pencil of Dr. Beccari of 
Morcnce, in the Anmls of the Royal Botanic (larclen, Calcutta. 
Both generic^illy and specifically the Malayan Palms differ 
from those of Burma, and find their affinities with those of 
Sumatra and other islands of the Eastern Archipelago. To 
this, however, there appears to be one remarkable excc[>tion, 
for Mr. Ridley informs me by letter that an undescribed 
species of Sorassus, an essentially African genus, of which one 
species is commonly cultivated all over the plains of India, has 
been recently found in the forests of Perak. 

Of Bamboos fewer Malayan species have been recorded 
than of Burmese, but more than in the Malabar region. 
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About twenty-two species, under five genera, are known, 
most of them endemic or common to the adjacent islands. 

Of Conifers eight species are recorded for the Malayan Pen- 
insula, belonging to the genera Agathis, Dacrydium, and Poio- 
tarpus (five species) ; of Cycadeae, only Cycas Rumphii. The 
small Order Mommiaaae, of which two species are natives of 
the Malay Peninsula, is unknown in Burma (though inhabiting 
the Nicobars), but is represented by two species in Ceylon. 

'Hie most notable plant.s of the Peninsula are perhaps two 
species of the stemless and leafless root-parasites, Cytinaceae, 
namely, Brugmansia Lowi, and a Rafflesia probably identical 
with the famous R. Amoldi of Sumatra ; and seven species of 
the Pitcher-plant [Nefieiit/ies). 

The islet of Penang, lying opposite the coast of Wellesley, Pmang 
distant ten miles, demands a separate notice, if only for the fact 
of the astonishing number of species, and so many of them 
arboreous, that it contains. 'Phough its area is only 106 
square miles, and its greatest elevation 2,750 feet, yet, accord- 
ing to a catalogue of its Flowering plants drawn up and printed 
(i8p4?) by Mr. C. Curtis, F.LS., Assistant Superintendent of 
its Forests, it contains 1,813 species, together with 173 Ferns 
and their allies. With the exception of one, the tenth 
{Apayneae replacing Seitamineae), the ten dominant Orders are 
the same as those I have given as Uic dccad of the whole 
Peninsula, but they do not follow the same sequence, 
Rubiaeeae ranking first, Leguminosae fourth, and Orefudeae 
third; and the proportion of Monocotyledons to Dicotyledons 
is very different, i to 4-1. Other Orders largely represented 
are Myrtaceae thirty-five, Acanthaceae thirty-one, Biptarocarptae 
twenty-eight, Myristimeeae and GutHJtrae twenty-five each, 
CwpuWferaf seventeen (of which thirteen are Oaks), Palms 
th^-four. Of Cmpesitae there are only twenty-three, of 
Bamboos one only, of Nepenties three, of Cymnosperms eight 
(Gtu/um four, a Detaydium, Agathis, and two Podoemft). 

The Cocos and Keeling islets, in the South Indian Ocean, Coom ud 
500 miles S.W. of Java, and still more distant from Singapore, 
are British possessions, which have in recent years been trans- 
ferred from the Government of Ceylon to that of the Federated 
Malay States. Their scanty Flora is purely tropical Indian, 
and in great part littoral. Mr. H. B. Guppy spent ten weeks 
there, and mode a very interesting collection of seeds and 
fruits cast up on the shores of Keeling’s Island, of which 
a list has been published by Mr. W. U. Hemsley, F. R.S, (See 
NatUfV, xli. 491, 49s : and Se/fnas Progrtss, i. 40.) 
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The Kiirram Valley 

The The Kurram is the only valley in the long range of moun- 

tains bordering British India on the west of the Indus of whi<‘h 
the Flora has been described. It was exhaustively explored 
by Surgeon-Major J. E, T. Aitchison, F.R.S., in 1879-80, who 
collected in it about 900 species of Flowering plants, and 
twenty-six Ferns and their allies'. The valley is nearly 100 
miles long, and the elevations at which the collections were 
made varied from 2,000 feet above the sea at the mouth of 
the valley to 15,000 feet on its flanks: that is, from the tropical 
Flora of the Indus Plain to the alpine of the Himalayas. Of 
the ninety-three Orders to which the Flowering plants belong, 
the following ten are the dominant. The added numbers in 
brackets indicate the positions of the same in the We.stcnt 
Himfllayan Region: — 

1. Compositae (2). 6. Crucifmie (8), 

2. Gramineae {}). 7. Umbelliferae. 

3. Leguminosae (3). 8. Ranunculaceae (6). 

4. Labiaiaeij^). 9. Poragineae. 

5. Eosaceae[^), 10. Cyperaceae 

1 ’he low position of Cyperaceae^ and the subjection of Gra 
mt/eae to Compositae^ may be attributed to the dryness of the 
climate, as also may the prevalence of Poragineae. 'Pbe 
genera and most of the species are Himalayan, the chief 
exceptions being such plants as Ilemiaria and Peganum^ which 
are typical of the Indus Plain. 'J'hc nine Cani/erae, which 
include the Dcodflr, are all Himalayan. The only Palm is 
Nannorrhops RiUhieana^ which extends from the Salt Range 
to Sind and Baluchistan, T'he distinctively Oriental genera, 
such as Pistacia and Eremtmts, are few. Of Pambustae there 
are none. On the whole, the Flora may be r^arded as a dying* 
out Himalayan, and not as typically Oriental. It differs 
considerably from that of British Baluchistan, 

^ Journal of the IJnntan SocUiy of London^ Bol., voU. xvUi and xlic. 
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APPENDIX B 
British BalucMstdfi 

The small tract of country (about i8o miles long) bearing 
this name is enclosed betw(?en Afghanistan and Baluchistan 
proper. It is mountainous, 5,000 to 8,000 feet elevation 
above the sea, with peaks rising above 10,000 feet, and its 
climate is one of great extremes of cold and heat. Not having 
been brought under British administration until the early 
volumes of the Flora of British India were considerably 
advanced, its plants were not taken up in that work. 

Only three botanists have collected in it. Griffith^ in the 
spring of 1839 passed through it when accomf)anying the army 
of the Indus from ShikSrpur to KandahSr, Dr. Stocks* visited 
it in the spring of 1850, and Mr. J. H. T.ace, F.L.S. (of the 
Indian Forest Department), resided in it from 1B85 to 1888. 
Some of the plants collected by the first two travellers are 
included in Boissier’s Flora Orientafis^ and excellent observa- 
tions on the vegetation of the country arc published in the 
works cited below. Mr. Iaxvo alone was enabled to make 
a detailed botanical exploration of the district. He collected 
upwards of 700 si)ecics, which, aided by Mr. Hemslcy, he has 
published prefacing his account with an exhaustive description 
of the botanical features of the country. These materials 
prove the nora to be Oriental, with an admixture of Himalayan 
and Indian plants ; it is Afghan, in short, and veiy different 
from that of the Indus Plain, and of Baluchistan in its lower 
levels, which is more Arabic- l^ersian. It may bo gathered 
from the observations of th^sc three botanists that the vegeta- 
tion, though poof, is very varied and presents many local 
assemblages of species, dependent upon climate, soil (including 
saline), humidity, and elevation within a very limited area. 
'Fhe ten dominant Orders of the eighty-two in Mr. lace's 

* PajfirSf vol. I, p. 336. 

* Hookdfs Jofimal cf vol. ii (X850), p. 303; vol. Iv (185s), 

pp. 14a, 17a. 

* ^Kkctdi of the Vegetation of British Baluchistan, with Descriptions of 

Mew Journal IJmoan Sodety^ Bot, vol. xxriil P* 

vor.. I. p 


British 

Baluchih- 

tSn. 
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collections are the following, with, in brackets, their relative 
positions in the Kurram Valley Flora ; — 


1. Composiiat (i). 

2. Gramineae (2). 

3. Leguminosae (3). 

4. Cruciftrat (6). 

5. Labiatae (4). 


6. Chtnopodiaccav. 

7. Boragineae (9). 

8. Liliaceac. 

9. CaryophyUeac, 
10. Rosaceae (5). 


Of the eighty-two Orders, no fewer than twenty arc mono 
typic, including which is well represented in every 
other botanical Rcgifin of India. The forest trees ari* 
Junipems macropoda (tlie only Conifer), which is found ut 
7,000 to 10,000 feet elevation ; Popttlus cuphratica and sf>c(‘ics 
of Pistada^ Dalbergia^ Cdtis^ Acnda^ Prosopis^ »SW/.v, Praxinus, 
Uimus^ Crataegus^ and Tamarix. (I'hc Oriental Plane in 
eluded in Mr. Lace’s list I assume to have been introduced.) 
'fhe Pomegranate and h’ig are indigenous. Nannprrhops is 
the only Palm, 'Fhcrc are no Bambtiseae in the ('ollet’tions, 
and only six Ferns. 

Before concluding, it niu.st be recorded that the \cry <’on- 
siderable European and Oriental Order of Cistinttu has its 
extreme eastern limit in Native HaluchisUln. Stocks c*ollected 
HtUanihemum Uppity a widely distributed species extending 
from the Ixwant to Persia, near Gand£va, sixty miles soutit 
of the British frontier. Should it be found within the latter it 
would add a Natural Order of plants to British India. 


J. D. HOOKER. 
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CHAPTER V 

ZOOLOGY 

Animai. life is not only abundant in British India, but it is Kichtiuhs 
remarkably varied. The contrast between the damp, tropical, "f 
richly wooded hill ranges of Malabar or Tenasserim and the 
cold barren islands of T.adiikh in the Upper Indus drainage area 
is absolute, and the difference in the animals found is as great 
as in the climate. 'I'he beasts, birds, reptiles, and insects that 
inhabit the dense forests cast of the Bay of Bengal and the 
mangrove swamps of the Burmese coast, where the annual 
rainfall exceeds too inches, could not exist in the almost rain- 
less deserts of Sind and the Punjab. Although the Fauna of 
the dry regions is poor, that of the damp forests of Malabar, 
the Eastern Himalayas, Assam, and Burma is singularly rich ; 
and the combined effect of local richness and of great differ- 
ences of climate is that the number of kinds of animals in- 
habiting India and its dependencies is very large, far surpass- 
ing, for instance, that of the species found in the whole of 
Europe, although the superficial area of Europe exceeds that 
of the Indian Empire by about one-half. 

'I'he following figures show the number of genera and species 
of Vertebrates described in the eight volumes of the Fauna of 
Jiritisk India (1888 98). 'I'he lists include animals found in 
(.'eylun as well as those of India and Burma : — 



Oenent. 

SjiecieB. 

Mammals . 

116 

4QI 


m 


KqitileH . 

146 


Halrtcbiani 

34 

>30 

Fiabes 


1,418 


A few additions have since been made, but the increase is 
small except in the fishes. The number of Indian Invertebrata 
is very large, but few groups are sufficiently known for a trust' 
worthy estimate to be made. Of moths alone 5,6x8 species 
were described by Sir G. Hampson as having been discovered 
up to 1896, and some hundreds have since been added. 

Nearly the whole Iixdian area is included within the zoolo- l Ustrilw- 
gical region known as Indo- Malay, Oriental, or Indian, which 
com;>rises .South-eastern Asia and the neighbouring islands. 
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The Punjab, Sind, and Western Rajputfina, however, have n 
Fauna differing considerably from that of other parts of India, 
and resembling that found in South-western Asia and Northern 
Africa, whilst the animals of the Higher Himalayas and the 
Upper Indus Valley resemble those of Central Asia ; and both 
of these areas belong to the ^soological region extending over 
the greater part of Asia and all Europe, and known as Hol- 
arctic or Palaearctic. After distinguishing these two areas 
the Punjab and Tibetan provinces or sub-regions, the remain 
der of the country may be divided into three well-defined 
zoological areas, each characterized by marked features, Thes<- 
are: — 

(1) The Indian Peninsula, from the base of the Himalayas 
and as far east as the head of the Bay of Bengal, together 
with Ceylon ; 

(2) The forest-clad Himillayas, Assam, and Burma, os far 
south as the neighbourhood of Mergui ; and 

(3) Southern Tenasserim, which is part of the Malay Pert- 
insula, and belongs, with the greater part of the , Malay 
Archipelago, to the Malayan sub-region. 

The first is known as the Indian or Cis-Cangetic sub region ; 
the second, which includes Southern China, Siam, and Cochin 
China, as the Himalo-Burmese or Trans-Cangctic. It will 
easily be understood that animal life is by no means unifornt 
even within these subdivisions : thus, the forests of the Koti 
kan, Malabar, and South-western Ceylon harbour a far richer 
Fauna than that found in the Bombay Deccan, the Carnatic, or 
Northern Ceylon; and while the animals of the Eastern Himfi- 
layas closely resemble those of Burma, the Burmese types die 
out gradually in the Himalayas to the westward and are re 
placed by kinds inhabiting the temperate parts of Asia. 

It is proposed in the present sketch to pass briefly in revittw 
the principal Vertebrate animals of India, beginning with tlic 
higher forms. The Mammals will therefore be finst noticed, 
and among them the monkeys, as being the most highly or 
ganized. To deal with the Invertebrata in a similar manner 
would require more space than can be spared. 


Mammals 

The monkeys of India arc numerous, and some of them are 
among the commonest wild animals of the country. The 
Apes (Simiidae), distinguished by the absence of tails, are no 
longer found in India itself or the Himalayas, though they may 
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at one tiine have been reckoned among the inhabitants, for 
remains of animals closely related to the Chimpanzee of Africa 
and the Orang-utan of the Malay Archipelago occur in the 
Pliocene SiwSlik beds at the base of the Western Himalayas. 
But two species of Gibbon (Hylobates), which, although much 
smaller, resemble man in some details of structure as much as 
do the Gorilla and Chimpanzee, are found in Assam and 
Burma. One of these is the White-browed Gibbon or Hoolock, 
the latter name being derived from the animal’s call; the 
other is the White-handed Gibbon. Both inhabit forests in 
large parties, and are coaspicuous by their agility and by the 
speed with which they travel, holding on by their long arms 
and throwing themselves from branch to branch, and from tree 
to tree. They feed chiefly on fruit, but jiartly on insects, the 
eggs of bird.s, and such small birds as they can capture. 
Wherever they are found they make their presence known 
by their loud and not unmusical calls, frequently uttered in 
chorus. 

'I'he common monk^s {Afaeaeus), called bandar in Northern 
India, are found almost throughout the Empire. Eight or nine 
species are known within Indian limits, comprising the long- 
tailed Macaque or Cmb-eating Monkey (Af. ^nama^pts) of 
Burma and the Malay countries; the similarly long-tailed 
Bonnet Monkey {Af. sinieus) of Southern India, and the 'I'oque 
Monkey {Af. filtaius) of Ceylon ; the shorter-tailed Bengal or 
Rhesus Monkey {Af. rhesus) of Northern India, with its ally 
the Himalayan Monktqr {Af. assamensis), which is found through- 
out the Himalayas; the I Jon-tailed or Silenus Monkey 
(Af. siienus), often wrongly called ‘Wandcroo’ by European 
naturalists, from the hills near the Malabar coast; the Pig- 
tailed Monkeys (A/, nemutrinus and Af. Uonimts) from Burma 
and MoUtyana; and a monkey with a very short, almost 
rudimentary tail, known as tlie Brown Stump-tailed Monkey 
[Af. areioides), also Burmese. All of these live in flocks of 
considetable size^ and inhabit trees, but often descend to the 
ground. 'I'hey arc active animals, though much less so than 
the next group. None are large ; they rarely exceed in size 
a fox terrier, and generally are about as big as a domestic cat, 
but old males greatly exceed ordinary members of the flock in 
dimensions. They live chiefly on Mt, grain, seeds, d:c., but 
all cat insects as well ; one kind subsists largely on crabs and 
other Crustacea, and individuals have been seen devouring 
lizards and frogs. All are occasionally tamed and many are 
very gentle and affectionate, but they arc rarely docile and 
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often ill-tempered. Among those most commonly tamed are 
the three long-tailed species, and the Rhesus, all of which are 
carried about by jugglers and mountebanks throughout India, 
and taught to go through various performances. Those who 
have only seen monkeys in cages are apt to form a low idea of 
the intelligence, love of fun, and power of imitation which these 
animals possess. 

The last genus of Indian monkeys consists of the langurs 
or HanumSns, renowned in Indian legend for having aided 
Rama in his expedition to Ceylon in pursuit of Ravana, the 
ravisher of Sita. They are larger monkeys, with longer limbs 
and tails, than the Macaques; and flocks of the common 
HanumSn of Northern India (Stmnopitfucus tnttllus)^ being 
generally protected and even regarded as sacred animals by 
many Hindus, arc commonly found in groves near villages, or 
even in the village trees, and it is not unusual to see them 
perched on the roofs of houses. 'Phey are purely vegetable 
f^eeders, their food consisting of the young shoots and leaves 
of trees, with fruit and grain. I'liey are very active, whether 
on the ground or on trees, and run, or rather bound, on all 
fours with great rapidity for a short distance. 'Phoir calls arc 
loud and peculiar, the principal being a joyous, rather musical 
whoop, uttered when bounding or playing about; another is a 
harsh guttural note, denoting alarm or anger— a familiar signal 
to many sportsmen, for it is the sound uttered by the Hanuman 
who has seen a tiger. In confinement langurs arc sedate and 
indolent, and sc;metimes morose and savage, and they are but 
rarely long-lived. Two grey species tnUllus and prianm) 
inhabit the Indian Peninsula, one in the north and the other 
in the south and in Ceylon, in the more oi>en parts of the 
country, while at least four other species of darker hue ate 
found in the hills and forests of Southern India and Ceylon. 
One of these ifi^johnii)^ which is quite black, occurs on the 
plateau of the Nilgiris and in the Anaimalai and 'Pravancorc 
ranges; another kind, the Purple-fac:ed Monkey (A* cepAa/ih 
pUrus\ is met with throughout CJcylon at low or moderate 
elevations. It is to these Ceylon T^angurs that the name 
Wanderoo, wrongly applied to the Malabar I Jon-tailed Macatiue 
by European naturalists, properly belongs. A large kind of 
r..angur ^ 5 . sMstium^) is found in the Himalayas from Kashmir 
to Bhutan, at elevations of from 5,000 to is, 000 feet, and 
has been observed sporting amongst fir-lrces loaded with 
snow. Five more species arc met with in parts of Assam and 
Burma. 
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The majority of the living forms of J^emurs are peculiar to 
Madagascar, but two species inhabit the Indian area. One of 
these, the Slender Loris {Loris gracilis), is met with in the 
lowland forests of Southern India and Ceylon ; the other, the 
Slow I^ris {Nycticebus tardigradus), occurs throughout the 
countries east of the Bay of Bengal, from Assam to Borneo 
and Java. No kind of Lemur is found in Northern India or 
the Himalayas. I^emurs are nocturnal and arboreal animals, 
and slow in movement; they feed on leaves and shoots of 
trees, fruit, insects, birds’ eggs, and young birds. 

The Carnivores include the wild beasts of story, the bites Carnivora. 
fames of the French ; and comprise, in India, cats, civets, 
ichneumons, hyenas, dogs, martens, wca.sel.s, badgers, otters, 
and bears, while an aberrant member of the racoon family is 
found in the Himalayas. .Seals arc the only important section 
of the Order not represented in the Indian Fauna. 

Of the family of cats (I'clidae) no less than seventeen species 
are found within Indian limits. Three of these, however — the 
Ounce or Snow Ixsopard (/>ilis ttneia), Lynx (F. lynx), and 
Pallas’s Cat matiul ) — are confined within our area to Tibet 

and the Higher Himalayas, while the Lion, now almost extinct 
in India, and the Indian llcsert Cat {F. ornata) inhabit only 
the drier north-western jiarts of the country. The Caracal 
{F. caracal) and the Hunting Leopard {Cynatlurus jubatus) 
have, like the Lion, a wide range in Western Asia and in 
Africa, and both u<.cur siiaringly throughout a considerable 
iwrtion of the Indian i'eninsulii, but not in the southern 
extremity nor in Ceylon. ( >n the other hand, the Rusty-spotted 
Cat {F. rubiginosa) is iicculiar to Ceylon and Southern India, 
while three kinds •the Clouded Leopard (A! nebulosa), the 
Marbled Cat {F. marmarata), and the Gol^n Cat {F. tetn- 
occur in the Eastern Himlllayas and range throi^ 

Burma to the Malay countries. The remaining Indian cats, 

Ave in number (neglecting tlie doubtful F. torquata)—JCix'b Tiger, 
leopard or Panther, Fishing Cat {F. tiiverrina), l/copard Cat 
(F btHgjaknsU), and Chaus or Jungle Cat (^2 ckaus ) — are more 
or less generally distributed throughout India and Burma. The 
distribution of the family Felidae affords a fair epitome of that 
of the animal kingdom generally within the Indian Empire. 

The larger cats are too formidable and important to be 
l»8sed over without special mention. 'I'he lion was formerly 
found throughout the greater port of North-western and Central 
India. In the early part of the nineteenth century lions 
occurred in Mariana, Khfindesh, and Kewah, and as far east as 
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Palamau, whilst up to i860 or 1870 many existed in Kathiawar 
and parts of Rajputana. Now the last remaining Indian lions 
are said to be confined to the Glr in Kathiawar, Tigers, though 
their numbers have been greatly diminished, are still found in 
all the wilder parts of India and Burma ; but none occur, or, 
so far as is known, ever have occurred, in Ceylon, a circumstance 
which may indicate that the tiger is a comparatively modern 
immigrant into Southern India, and did not exist there when 
Ceylon formed part of the continent Tigers ascenrl the Hima- 
layas occasionally to a height of 6,000 or 7,000 feet, though 
they generally keep to the base of the range, 'fhe lion is an 
inhabitant of rocky and sandy ground with brushwood, the 
tiger chiefly of forest and high grass near water. Both live 
on deer, antelope, and wild hog, and when they have an 
opportunity, kill cattle, horses, and even camels, for food. 
Both attack human beings occasionally ; but the destruction 
of human life by tigers in India is mainly, if not entirely, 
due to a small minority of these animals. Ordinary tigers 
never kill men for food ; the terrible man-eater is a tiger, or 
perhaps more often a tigress, whit'h, owing to age or partial 
disablement, or to the need of finding food for its young when 
game is scarce, has through hunger got over its fear of man, 
and has learned that he is the easiest prey to find and kill. 
Owing to the steady destruction of tigers in India, the tale of 
human victims has diminished, and only 866 deatiis caused by 
tigers were reported in 1903, whilst forty years ago 700 people 
were said to be killed yearly in Bengal alone. Male tigers in 
Northern India weigh about 450 to 500 pounds, tigresses 350 
to 400 pounds ] but in Southern India the weights appear to 
be rather less. 

Leopards or panthers are more widely distributed than 
tigers, and arc scarcely less destructive. They are bolder and 
c.arc less for the neighbourhood of water ; hence they arc often 
found both in rocky hills and in gardens about villages. They 
vary in mo and markings so much that many people, both 
Europeans and Indians, are of opinion that there are two 
different kinds in India ; and in some i)arts of the country, as 
in the Central Provinces, there appear to be two distinguish- 
able varieties, one much larger than the other. But when 
many are compared it is impossible to find any constant 
distinctions. Black individuals occur not unfrequently in 
particular arcaa, as in Travancore, in Cachar, and again In the 
Malay Peninsula. (A black tiger was onc:c recorded in (Chitta- 
gong.) leopards live upon any animals they can kill, and they 
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have a particular liking for dogs. Several cases are on record 
of leopards that have become regular man-eaters. 

Of the other cats, the Fishing Cat haunts the banks of rivers 
and marshes, and feeds chiefly on fish ; the Ounce inhabits 
the Higher Him 3 . 1 ayas and kills sheep and goats, wild or tame ; 
the Clouded Leopard, Marbled Cat, Golden Cat, and Leopard 
Cut are forest hunters, living much in trees ; and the Chaus 
and Rusty-spotted Cat prefer grassy plains. 

The Hunting Leopard, generally known in Europe as the 
Cheetah (a name .signifying 'spotted,* and quite as often applied 
in India to the panther), is placed in a different genus {Cyn- 
adurus) on account of its claws being only partially retractile 
and of its lighter Imild. It is Aot a common animal in India, 
and would attract little attention but for the circumstance that 
it has from time immemorial been tamed and used for hunting 
antelopes, which it catches by means of its extraordinary speed. 
'Fhc Indian antelope or black buck is, for its she, one of the 
swiftest animals known, yet a good observer records that he 
saw one with a start of 200 yards run down by a hunting 
leopard before it had traversed 400 yards more. This great 
speed (^an be exercised by the hunting leopard for a short 
distance only. 

The civet family (Viverridae) is represented in India and 
Burma by twenty-one spec*ics, eight of which belong to the 
sub-family of ichneumons or mungooses. The true civets are 
four in number: the hirge Indian Civet {Yiverra uhethii)^ 
found in Bengal, Oris.siu A.ssam, Burma, iS:c. ; the Malabar 
Civet [V, €kitttma\ a representative form on the Malabar 
coast; the Burmese ('ivet ( T. megaspila), occurring in Burma 
and the Malay countries ; and the small Indian Civet 
( Vmrricula malacctnsii), inltabiting nearly the whole of India 
and Burma, with Southern China, Siam, All are some- 
what arboreal in their habits, and live partly on small animals 
and birds, partly on fruits and roots. The drug known as 
civet is obtained firom these animals, which are kept in cages 
for the purpose of collecting it. Allies of the civets are the 
Linsangs or Tiger-dvets {JJmmg or Jhrionodon), represented 
by one very pretty spotted species (/« pardicolor) in the 
P^tem HimfUayas and Burma, and by a larger form macu- 
iosni) in Tenasserim; and the Palm Civets (JParado^itnti), 
often called in India toddy-c:uts. l"he latter are common in 
all wooded parts of India and Burma, but owing to their 
noctumiil habits arc but rarely seen. They have long toils, 
imd are grey and black or brown in colour; they live on 
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small animals, birds, lizards, and insects, and also on fruit and 
vegetables. Not infrequently individuals come into houses. 
The last of the sub-family, the Binturong or Hear Cat {Arctictii 
biniurong), called the Monkey Tiger {m}'ouk-iya) in Burma, 
is larger than the Paradoxuri, and measures about feet 
from nose to insertion of tail. It is a forest dweller, and is 
found east of the Bay of Bengal from Assam to Sumatra and 
Java. The colour is black. The most remarkable ])C('uliarity 
about this animal is its possession of a truly prehensile tail, by 
which, at all events when young, it can suspend itself. It is 
the only known animal of the old continent — Kuropc, Asia, 
and Africa — that has this power. 

'llie genus IhrpesUs, comprising the ichneumons, contains 
eight Indian or Burmese species varying in size and colour. 
Of these the best known is the Common Indian Mungoose 
{Herfestes mungo\ renowned us the deadly enemy of snakes, 
and famous in Indian folk-lore for its reputed acquaintance 
with an antidote to the ]JOison of the cobra, a herb or 
root known as mungumel. 'I'he .story is aiwcryphal : the 
mungoose is so quick and agile that it generally avoids the 
snake’s fangs and seizes its adversary by the head; but if 
effectively bitten the mungoose, although npiiurcntly less 
quickly affected than other animals of a similar size, succumbs 
to the poison. Besides the common mungoose, which weighs 
about 3 lb., and is found throughout India and Ceylon, there 
is a smaller species {H. aunpunctatus) inhabiting Northern 
India and Burma, and others occur in Southern India and 
Ceylon, one of which (/f. iiittieellis) is the largest Asian 
ichneumon. Another large kind (//. urva) inhabits the 
Himalayas and Burma, and is said to haunt the neighbour- 
hood of streams and to feed on crabs and frogs. 

'The Striped Hyena [Hyaena striata) is the only member of 
the family Hyacnidae now occurring in India, though remains 
of the Spotted Hyena, at present confined to Africa, have Ixien 
discovered in the Pleistocene deposits of the Kumool caves, 
and several species are represented in the Pliocene SiwSliks. 
Hyenas are not found in Ceylon, nor in countries east of the 
Bay of Bengal ; but they are common throughout the Peninsula 
of India, chiefly in fairly open country, where there ate rooky 
hills and ravines. 'The striped hyena lives chiefly on dead 
animals, often on the bones which have been picked by vultures, 
and which it breaks with its powerful jaws ; but it occasionally 
carries off dogs, goats, and other small beasts. Its presence, 
wherever it occurs, is easily recognised by its peculiar dog-Iikc 
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tracks, in which the marks of the hind feet are much smaller 
than those of the fore feet, and by its droppings, which are 
hard, white, and not readily decomposed. 

The dog family are represented by two wolves, a jackal, two 
so-called wild dogs, and five foxes. One of the wolves appears 
to be a race of the European Wolf (Canis lupus\ and is found 
in the Punjab and Sind; while another variety of the same 
species, sometimes black in colour, inhabits Tibet. The 
Indian Wolf {C. pallipes), chiefly distinguished by smaller size, 
is met with throughout the Peninsula. Neither wolves nor 
foxes are known to occur in Ceylon or Burma. The Indian 
wolves, de.spite their smaller size, arc dangerous animals, and 
in parts of the country carry away many children, besides 
numerous goats and sheep. They also kill antelopes, hares, 
and other small animals, such as foxes and occasionally dogs. 
There is, however, in many parts of India, a great aversion to 
destroying wolves, in consequence of a widespread belief that the 
blood of a wolf, if shed on the lands of a village, renders them 
unfruitful. Stories about children canied away and reared by 
wolves are common in Northern India, but it is doubtful 
whether any are authentic. The children said to have been 
thus brought up appear always to have been idiots. 

The Indian Jackal (C aureus) is one of the commonest and 
most familiar animals of the country, inhabiting the whole of 
India and Ceylon, but is very rare ea.st of the Bay of Bengal. 
He is the common scavenger of towns and villages, feeding on 
carrion and offal of all kinds, from which he drives off the 
crows and vultures ; but he also occasionally kills .small animals 
or poultry, and at other times lives on fruit or sugar-cane. His 
cry, a long wailing howl throe or four times repeated, followed 
by a succession of usually three yelps, also repeated two or 
three times, is welbknown to all who have lived in India; and 
another call, believed to be an alarm cry, is uttered by a jackal 
when a tiger or leopard is in the neighbourhood, and probably 
on other occasions. The animal producing this cry is Itoown as 
pjied/ or phnm in Northern India, and as bhalu or kol hhdlu 
In the south ; and it is the jackal that is said in Indian folk-lore 
always to accompany a tiger. Inhere can be very little doubt 
that some breeds of domestic dogs are derived from jackals, as 
others are from wolves ; and jackals breed freely with dogs. 

The two kinds of Wild Dog {Cyoti) differ in their teeth from 
wolves and jackals, having two true molars instead of three pn 
each side of the lower jaw ; and they are thus, in opposition to 
the view not uncommonly entertained, less nearly connected 
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with domestic dogs than jackals and wolves are. They arc 
forest animals of a rusty red colour, and occur in all the well- 
wooded parts of India and Burma, and even in the highland.s 
of Tibet. They hunt in packs and kill many deer, antelope, 
wild sheep, hog, &c. ; but they rarely attack domestic animals, 
and have never been known to assail men. Throughout India 
there is a general belief that wild dogs hunt and kill tigers, but 
it is still an open question whether the story is credible. 

Of the Indian foxes, one very small species ( Vulpts cana) is 
found only in Baluchistan, another (K/emVaA/r) is Tibetan, 
a third {K Imcopui), a small animal allied to the common 
European fox, is common in the dry regions of North-western 
India, while a fourth is a race of the common European fox 
inhabiting the Himalayas. The fifth, the Indian Fox ( V. hen- 
galensis), a small greyish animal with a black tip to its tail, is 
common in all oi>cn parts of India proper, from the Himalayas 
to Cape Comorin and from Sind to Assam. 

Martens and wca.sels arc poorly rciircscnted, and arc unknown 
in the plains of India and Burma. The Indian Mtirten {Mu^Ula 
_fiavigala) inhabits the whole of the Hiiui)laya.s, and is also found 
in the higher ranges of Burma and the Malay Peninsula. A dark 
form occurring on the hills of Southern India is by some 
authorities regarded as a distinct species Thu 

European Beech Marten (M. foind) is met with in AfghilnistiUi, 
I^adOkh, and Kumaun. A polecat (J*utorius larmtus) has been 
obtained in I.adakh and Tibet; and another species, the Mottled 
Polecat (P. samatieus), which inhabits parts of Eastern Euiope 
and Western Asia, is not rare about Quetta in Baluchittftn. 
.Six species of stoats and weasels are also found in the Himfi- 
layos, and two of them range into the Burmese hills. 

Badgers are represented by two species of the genus I/e/Ufis, 
one of which is Himillayan, the other Burmese; by the Indian 
Ratel (Mellmra intliea), found in the Indian Peninsula and in 
parts of We.stern Asia ; and by two spedas of Hog-badger 
{Arctonyx), which are met with in the Eastern Himalayas, 
Assam, Burma, and the countries to the cast and south-east. 

Three kinds of otter arc known from India, fine of 
these, having a very wide distribution, appears not to be 
distinguishable from the Common Otter of Euroiic (Ijitra 
mlgaris) ; a second of the same size, but with a very differently 
shaped head, (Z. maerodus) is also found throughout India And 
Burma; while the third (Z, etnerea), the Clawless Otter» is 
a much smaller species, inhabiting the Himalayas, Bengal, 
Assam, Burma, Southern China, and the Malay eountriei, bat 
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only found in Southern India on the Nilgiris and some other 
hill ranges. The habits of all are similar. Otters are easily 
tamed, and are kept by fishermen in several parts of India, 
as the Bengal Sundarbans and Sind, being used to drive fish 
into nets. 

One of the most interesting members of the Indian Fauna 
is the Cat-bear or Himalayan Racoon {Aelurus Julgens), now 
generally recognized as belonging to the Racoon family (Pro- 
cyonidac), the majority of which are American. The Aelurus is 
a brightly rufous animal, measuring two feet from nose to tail, 
with a tail of about eighteen inches. It is a forest haunter, and 
is met with in Nepal, Sikkim, the Ka.stern Himalayas, and 
Yunnan ; it is, like most (Carnivora, nocturnal in its habits, but 
feeds chiefly on fruits, bamboo 5prout.s, and roots. It is the 
only living member of the genus, but within the last few years 
remains of other species have been found fossil in late 'I'ertiary 
deposits both in Britain and in Hungary. A curious black and 
white bear-like animal inhabiting Eastern Tibet (Aelure^tis 
meianoleucus) is now ascertained to be a second Asiatic mem- 
ber of the Racoon family. 

Tlie last family of the Carnivora is that of the bears (Ursidae), 
with four Indian representatives. A variety of the European 
Bear ( Ursus arctus), sometimes distinguuhed as the Isabelline 
Bear, is found in the Higher Himalayas above the forests ; the 
Himfllayan Black Bear {[/. torquaius) is met with at a lower 
elevation, in the higher forests, occurring not only to the 
eastward in Assam, Burma, and South China, but also in jiarts 
of Afghanistan and Baluchistan, The Malay Bear, a small 
forest form, with especially arboreal habits, ranges from the 
Malay countries through Burma to the Eastern Himalayas, and 
has quite recently been found in Sikkim. The bear of the 
Indian Peninsula and Ceylon, commonly called the Sloth Bear 
(Jiftiurstu vrsimts), belongs to a different gcnui^ having much 
smaller and rather fewer teeth and more powerful claws than 
the typical bears. It is a smaller animal than the European 
bear, and is even more uncouth and clumsy. It is black and 
covorod with long coanc hair, but appears nevertheless not to 
be Very sensitive to heat, for it inhabits some of the hottest 
ports of India. It haunts bush- and forest-jungle and hills, 
and passes the day in caves, or in shady ravines, or beneath 
bushes, wandering about at night for food, which consists 
chiefly of fruit and insects. Among the latter are the combs 
of the termites or white anti> which the bear digs out of the 
ground from a depth sometimes of four to six feet The 
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holes made, easily recognized by the marks of the bear’s claws, 
afford unmistakable evidence of the animal’s neighbourhood. 
Although generally a timid animal, the Indian bear is occasion- 
ally savage and makes unprovoked attacks upon men whom it 
meets, frequently injuring them about the head and face. 
Bears when taken young are, as a rule, easily tamed, 

Insectivora. The next Order of Mammals comprises the tree-shrews, 
hedgehogs, moles, and shrews, together with a very remarkable 
animal of doubtful affinity — the flying lemur. The tree-shrews 
(Tupaiidae) are only known from the Indo-Malay region ; and 
the typical genus Tufaia is represented by one species in the 
Indian Peninsula, another in Burma and the Kastern Hima- 
layas, and a third in the Nicobar Islands. They are arboreal 
animals, closely resembling squirrels externally and with very 
similar habits, but living on insects as well as on fruit. They 
may at once be distinguished from squirrels by their differently 
shaped ears, and of course by their teeth. 

The hedgehogs (Erinaceidae) are represented by two groups 
belonging to distinct sub-families. True hedgehogs are found 
in India proper, but not in the Himalayas or Burma ; four 
species occur in North-western India, and one {Erinaceus 
micropui) in the plains of the Carnatic, The other sub 
family {Gymnurinai) does not inhabit the country west of 
the Bay of Bengal or the Himalayas; but one species 
(Hylomys suillus) is found in Burma, and the typical form 
[Gymnura raffles!) in Southern Tenasserim. Both inhabit the 
Malay Peninsula and Archipelago, They somewhat resemble 
large rats, having a pointed head and a naked tail, but their 
teeth are like those of hedgehogs. 

Two moles have been reported from the Himalayas, but 
the presence of one of these, which is identical with the 
Common Mole of Europe, needs confirmation. The second 
kind {Talpa micrurd) is common in the forests of NeiJal, 
Sikkim, and the Assam hills, at an elevation of about 5,000 
to 8,000 feet above the sea. A third species (71 leuctira\ 
usually brown in colour with a short white tail, inhabits thf; 
ranges south of Assam and the Burmese hills. 

Shrews are numerous and ubiquitous. A genus of browm 
toothed shrews {Soricuhn)^ with three known species, is found 
in the Eastern Himalayas and Manipur; while the white, 
toothed division is represented by four with 

thirteen species, very widely distributed ; AnumorvCf with one 
kind, found in Assam; and two water-shrews. The b«»t-kn<wn 
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of Indian shrews is the Grey Musk Shrew {Crocidura caeru2ea)y 
widely and unfavourably known as the ‘ Musk Rat.* It has 
a peculiar, rather fetid, musky smell, due to the secretion of 
large glands, one on each side of the body. Its diurnal haunts 
generally retain the scent, but it does not communicate the 
smell to anything it merely walks over, although it is commonly 
believed to do so. It is nocturnal in its habits, and frequents 
houses at night, feeding on cockroaches and other insects, 
never on grain or vegetables. Singularly enough, this large 
grey shrew has not been observed far from human habitations ; 
but a very similar, rather smaller animal of a brown colour 
(C, murina) is common throughput the Indo-Malay region, 
and Dobson has .sugge.sted that the grey shrew may, like the 
cockroaches on which it feeds, be a scmi-domesticated variety — 
a commensal, in fact, of man. 

The two water-shrews live in .streams, one (ChmarrogaU 
himalayica) in the forests of the HimSilayas and Northern 
Burma, the other {Nectogaie sthhimentis) in Upper Sikkim 
at 10,000 to 15,000 feet elevation. The latter has beautiful 
deep-brown fur sprinkled with glistening white, and the soles of 
its ibet are furnished with suckens. 

The so-called Hying Lemur (Galeopiiheais vo/ans) inhabits 
the Malay Peninsula and Archipelago, ranging into Siam 
and Southern Tenasserim. The body is about as large as 
a rabbit's, but a lateral expansion of the skin begins from the 
throat, includes all the limbs to the toes, and extends to the end 
of the tail. This expanded skin serves os a parachute, and 
enables the animal to glide from tree to tree. The Hying 
Lemur is said to be purely herbivorous, and is by many 
naturalists regarded as forming an Order distinct from the 
Insectivora. 

No less than ninety-flve species of bats were enumerated Chlmptm. 
from within Indian limits when the mammalian section of 
the Fauna was published in 1891, and two or three have 
since been discovered* Eleven of these belong to the 
Pteropodidae or fruit-eating bats^ the largest of which are 
known as flying foxes. One of these [Ptmfius eduKs) is the 
largest bat known, having an expanse of wings of fully flve 
feet ; it inhabits the Malayan Peninsula and Archipelago, the 
Andaman and Nicobar Islands, and parts of Southern Tenas- 
serim. The common Flying Fox of India and Burma mdiui) 
measures about four feet across the expanded wings, and is 
voy common in many parts of the country, Tb^ bats 
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remain hanging in trees during the day, many hundreds often 
occupying one particular tree, and fly off singly, not in flocks^ 
each evening, in search of food, which consists entirely of 
fruit. The other fruit-eating bats are smaller. 

The insectivorous bats belong to four distinct families— the 
Rhinolophidae, which have a nose-leaf consisting of a peculiar 
series of foliaceous skin-processes arranged more or less 
in the form of a shield around the nostrils, but want the 
tragus, a lengthened process arising inside the maigin of the 
ear; the Nycteridae, which have a small nose-leaf and also 
a tragus ; and the Vespertilionidae and Emballonuridae, which 
have a tragus but no nose-leaf. Most of the species arc 
rare, the forms most commonly met with being a yellowish 
brown bat (Nycticejus or Scotophilus KuHli\ and a very small 
species of Pipistrelle {Vesperugo or IHpisirellus alramui)^ 
and one reason why these two are so often seen is that they 
appear on the wing rather early in the evening. The species 
of Megaderma^ belonging to the Nycteridae, have a peculiar 
dentition ; they feed on other bats, and also on frogs. 'Fho 
remainder of the species are insectivorous. 

This anothef large Order of small animals, comprising 
squirrels, marmots, rats and mice of various kinds, porcupines, 
and hares, all distinguished by a peculiar dentition with two 
large chisel-shaped incisors in the front of each jaw. As 
many as xo6 species were known from the Indian area in xSpr, 
and seven species have since been added, so that considerably 
more than a quarter of the Mammals found in India and its 
dependencies belong to the present Order. 

Indian squirrels belong to several types. There arc no 
less than three different genera of flying squirrels, which 
have their limbs connected by a membrane or parachute to 
enable them to glide from tree to tree, and are distinguished 
from other squirrels by being nocturnal. One of these, the 
Woolly Flying Squirrel {Eupetaurus cinereus\ an inhabitant 
of Tibet, is very imperfectly known; but the members of the 
genera Pteromys and Sciuropterus are generally distributed in 
all well-wooded parts of India ; the majority of them, however, 
inhabit the Himalayas or Burma, The ordinary squirrels are 
now divided into three groups, one of which, constituting 
the genus or sub-genus Ratufa^ is represented in the 
forests of the Indian Peninsula by the Large Indian Squirrel 
(.S'. indicus\ a very beautiful kind, chestnut and black above 
and buff beneath; by the Large Malay Squirrel (5. 
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black above and bud* beneath, in the Him^ayas and Burma •, 
and by a third kind, the Grizzled Indian Squirrel (.S', tnacrurus), 
in Southern India and Ceylon. All these vaiy much in colour. 
The submenus Sciurus, as restricted, is wanting in India 
proper and Ceylon, but is represented by a large number of 
species, varying greatly in coloration, in the Eastern HimSlayas 
and Burma. The third section {Jhtnambulus) consists princi- 
pally of striped squirrels, less arboreal tlian the others, and 
less restricted to high forest. Of these the best known is 
the common so-called Pulm-Squirrcl [^urus vel Funanibulus 
palmarun^, which is a familiar inhabitant of gardens and 
groves near human habiutions, and is often seen feeding 
on the ground under trees. The name ‘palm-squirrel’ is 
misleading, as this animal is far mom frequently seen about 
mangoes, banyan, or pipal trees than on palms. The mem- 
bers of this group ore not all striped ; one {S. loena), inha- 
biting the Eastern Himillayas and Assam hills, so closely 
resembles S. loeroides, a typical squirrel found in the same 
forests, that the skins of the two are not easily distinguished. 
On the other hand, some very small striped typical squirrels 
(S. maeekllandi) are common in the forests of the Himalayas 
and Burma. 

Of marmots, which arc nearly allied to squirrels, three 
siiecies are found in the Higher Himfilayas and Tibet. Two 
of these (Arctamys /dmalayanus and A. hodj^sotti) are of a greyish 
tawny colour and dilTer chiefly in size ; but the third, which 
occurs in Northern Kashmir, is orange tawny in hue, and 
has a comiiaratively long tail, hence its name (A. tmdahts). 
It is large, measuring about three feet, of which the toil forms 
a third. 

The jerboa family (Dipodidoe) is represented by a single 
species {Alaeiaga indka), belonging to a genus common in 
Central Asia. Despite its name, this species is not Indian; 
it is found around Quetta in Baluchist&n, but not fiuthcr to 
the eastward, 'i'he next animal to Ite noticed, the Malabar 
Spiny Mouse {Piaiaeanihan^s lasiurus), has long been regarded 
as an ordinary rot, but has recently been referred I>y Mr. 
Thonuu, os it was by its original discoverer, Blyth, to the 
dormouse fiimily (Gliridac), It is not unlike a dormouse 
in both coloration and form, and it has a similar bushy tail, 
but the fur is mixed with spines. It lives on trees in the 
Anaimalai and Tiavancore hills. 

The rats and mice (Muridae) comprise in India three iub> 
fitmilies ; the gerbils, the true mice and rats, and the vt^ 
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and hamsters. The gerbils (GerMUus) are unknown in the 
HimSlayas and Burma; but one species (G* indicui) occurs 
throughout India and Ceylon, and four others are met with 
in Sind, Baluchistan, and the Punjab. All are graceful, active 
creatures, with hairy tails tufted at the end. ^rhe Indian 
Gerbil, known in Northern India as harna mus or Antelope 
Rat, is one of the species that occasionally increase greatly in 
numbers and destroy the crops. It is nocturnal ; hut another 
kind {G. hurrianae), which swarms in the Indian desert in 
Sind, Rajputana, and the Punjab, is diurnal in its habits. It 
is characteristic of the Aryan people inhabiting Northern 
India that this animal, which is purely frugivorous, is not used 
as food, although the common Indian species and other rats 
are eaten by some of the tribes in Southern India, especially 
by the Waddas or tank-diggers. 

The mice and rats proper comprise three arboreal genera, 
all of which are Burmese, while only one {Vand$leufia 
oleracea) is found in India. This, a long-tailed mouse of 
light chestnut-red colour, makes a grass nest in which it rt*ars 
its young on a bush, tree, or bamboo. The genus Mus com- 
prises twenty-three or twenty-four Indian species. Of these 
the most important are the common Indian Rat {Mus ratius\ 
of which the European Black Rat is a variety ; the Brown Rat 
[M, decufnanus\ and the domestic mice. The Common Rat 
{M. rattus) is clearly indigenous, and is found everywhere in 
forest and cultivated ground, as well as about houses ; white 
the Brown Rat, the pest of the world, is an immigrant, for it is 
confined to seaports and towns on the principal lines of trslfic. 
House mice are of two kinds ; one, a variety of the common 
M. musculus of Europe, is generally distributed throughout India 
and Burma, while the rather shorter-tailed and more brightly 
coloured Persian House Mouse {M^ bactrianus) occurs in 
North-western India. In Burma the rat commonly founrl 
about houses is M, concolor^ a smaller species than M. raUus* 
One other kind, the me/dd or Soft-furred Field Rat (Af. msitadu)^ 
peculiar to the Peninsula of India, requires notice on account 
of its becoming at times, like GerMUus indicus in India, and 
like some species of vole in Europe, a pest on account of its 
numbers and the destruction it causes to the crops. 

The Indian Mole-rats and Bandicoots form the genus 
Nesocia, distinguished by robust form and in some cases by 
large size. The Common Mole-rats {N harduMdHi and 
N hnfralensis) are about as long as a black rat, but Stouter, 
and they throw up, beside the holes they make in Adds and 
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banks, small heaps of earth, which have erroneously been 
attributed to moles; while the Bandicoots handicota of 
the Indian Peninsula and N. nenwrivaga of Bengal, the 
Eastern Himalayas, and Burma) are very large rats, N, bandi- 
cota weighing as much as 2 1 to 3 lb. and measuring 12 to 15 
inches without the tail, which is nearly as long. The name 
bandicoot is a corruption of the Telegu pandi-koku or ‘pig 
rat,’ a term conferred because this rat is said to grunt like 
a pig. The North African and Western Asian Spiny Mouse 
(Amnys dimidiaius) has been obtained in Sind ; and a blunt- 
headed yellowish brown bush rat with coarse hair [Golunda 
tlHoiti) is found throughout the Peninsula and Cc^ylon, where 
it proved at one time very destructive to coffee trees. 

About a dozen kinds of Vole (Mieroius or Amico/a) are 
found in the Himfilayas and Tibet, most of them being 
inhabitants of Kashmir or l^adilkh. One species only, of 
a peculiar section, is met with in the Eastern Himlilayas, and 
one in the Kakhyen hills north of Burma. A species of 
J£l/obiuSy a mole-like rodent allied to the Voles, has been 
obtained at Quetta* Three kinds of Hamsters {Criceius) of an 
ashy grey colour have been brought from Oilgit 

The Bamboo-rats {JSAisomys)^ are stoutly-built animals, 
with cylindrical bodies, short limbs, large claws, and rudi- 
mentary tails, belonging to the family Spalacidae, the members 
of which arc sometimes called ‘ rodent moles/ Tliree or four 
kinds of Bamboo-rat, of which the Ifirgest is tlie size of 
a rabbit, inhabit the l^astern Himfilayas, Assam, and Burma. 

Vour Porcupines oi*.cur in our area. I'he Indian Por- 
cupine (/(ys/r/x kucurd) inhabits India with Ceylon, and 
ranges into Western Asia. Two other species ol Hystrix and 
om of the brush-tailed porcupine Atherura (of which another 
species is West African) are found in the Himalayan forests 
in Burma. 

The Hares and Pikas form a group which differ considerably 
in structure from other rodents. Hares arc found in most of 
the open parts of the Indian area, but not in forest. Two 
species, one northern {Lipus ruficaudaius) and one southern 
(Z. nigri£olUs\ inhabit the Indian Peninsula; another (Z. 
dayanui) occurs in Sind; a fourth [L. p^iiunsU) in Burma; 
tluee kinds are found in the highlands of Tibet and on the 
Himalayas above the forest; and one species, the Hispid 
Hare (Z. hispi^s\ is met with at the base of the HimAlayas 
from Gorakhpur to Upper Assam, lliis last is a littlc^known 
species, and is said to burrow. The Pikas or MouiC*hares 
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[Ze^ffomys) are considerably smaller than a rabbit, and are chiefly 
confined to Central and Northern Asia. Of five kinds occurring 
within Indian limits, four inhabit the Higher Himalayas and 
Tibet, and one is found in the neighbourhood of Quetta. 

Ungulata. To the next Order belong elephants, horses, rhinoccro.*;, tapirs, 
oxen, antelopes, goats, sheep, deer, camels, and swine, besides 
several generic forms not now found in India. Some of these, 
however— for instance species of giraffe and hippo[>otamus -- 
inhabited the country in past times. Ail the most valuable 
domestic animals are Ungulates. 

The Indian Elephant, one of only two existing species of 
the Proboscidea, of which no less than seventeen extinct kinds 
flourished in India in the later Tertiary times, differs ividely 
from all other Ungulates. ‘The beast that hath between his 
eyes a serpent for a hand,’ although specialised to an extra- 
ordinary degree, so much so that its gait, its method of feeding, 
and its dentition are quite peculiar, is nevertheless in many 
respects inferior in organization to other memljcrs of the Order 
to which it is assigned. The numbers of the Indian elephant 
have decreased greatly in India and Ceylon during the course of 
the last century, though east of the Bay of Bengal the great beast 
is more common. Elephants arc still found wild in places 
along the base of the Himalayas, as far west as the l>ehm 
Diln ; a few are met with in parts of the great forest tract east 
of long. 8o° E. between the Ganges and the Kistna; and a larger 
number in the wild hill ranges that extend from Mysore to 
Cape Comorin. They generally live in herds, the mides, oe 
with other Ungulates, being often found solitary j and th^ 
usually haunt forest, and live on gra.ss and bamboos, wild 
plantains (Musa), and the leaves and bark of particular trees, 
specially of kinds of Eieus. As a rule elephants are timid 
inoffensive animals, but solitary males, known os ‘rogues,’ are 
sometimes savage and cause many deaths of men and animals. 
In India, elephants very rarely breed in confinement, though 
they often do so in parts of Burma and Siam. The greater 
number by far of the tame animals belonging to the Government 
of India, to native prince.s, and to private individuals, have 
been caught and tamed when adult. As a rule elephants arc 
captured in stockades (kkeddas) into which whole herds 
are driven, a few are caught in pitfalls, others are run dr)wn 
and noosed by men riding fast tame animals. 

Wild horses, rhinoceros, and tapirs are notwidely distributed 
in India and Burma. They form the group of odd-toed 
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or Perissodactyle Ungulates. The only wild horses or asses arc 
the ghorkhar of Western India and Baluchisttln, found in 
herds in the Indian desert in places from Cutch to Bikaner, 
and also west of the Indus near Mithankot ; and the kiang of 
Tibet. These appear to be merely varieties of one species 
{JSquus hemionus). Of rhinoceros three kinds are met with, 
two of which are one-horned, one two-homed. Of these the 
largest is the Great Indian Rhinoceros {It. unieomis\ still 
inhabiting Assam and found in very small numbers in the 
Nep&l tarai, but formerly occurring along the base of the 
Himalayas to Peshawar, where in the early part of the sixteenth 
century it was hunted by the Emperor Bal^. It lives in high 
grass as a rule. The second one-homed species, often called 
the Javan Rhinoceros {R. sondaicus), occurs in the Bengal 
Sun^rbans, in Eastern Bengal, and locally through Burma to 
the Malay countries. It is rather smaller than R. unkomis, 
and may be recognized by different markings on the epidermis 
and by the great folds of the skin being differently arranged. 
The third kind, the two-homed R. suma&ensk, is the smallest 
of the three, and has been met with from Assam, where it is 
rare, to Borneo, being rather common in Tenasscrim. The 
Malay Tapir is only found within our limits in Southern 
Tenasserim south of about 15® N. lat. 

The even-toed or Artiodactylc Ungulates arc much more 
numerous. Of wild cattle alone no fewer than five .species are 
met with in different parts of the area. Of these, one, the 
Wild Yak [Ros grunniens), is peculiar to the Tibetan plateau, 
and only just comes within Indian limits in the Kashmir 
territories, but tame yaks are kept throughout the Higher 
Himalayas. The Wild Buffalo {Ros bubaius) is met with in 
Assam, Bengal, and Orissa, and here and there in the forest 
country to the westward as far south as the Kisttw river; it 
is also common in the lower ports of Ceylon, being chiefly 
found in grasqr plains near water and often in marshes. The 
Gaur (Ros founts), the GaySl {R. /rvit/a/is), and the Tsine or 
Bantcng {R. seudaieus) form a porticular group of typical oxen, 
distinguished by flattened horns, a high dorsal ridge terminating 
about half-way down the bock, mid peculiar coloration, very 
dark and often almost black on the upper parts, with the 1^ 
white from above the knees and hoclu. In the Tsine the 
cows and young are reddish, in the other kinds dark-brown ; 
the white too extends in the Tsine up the inside of the 
and to the buttocks. The Gaur (bison of Anglo-Indian spotty 
men) is a magnificent animal, almost the finest, if not actually 
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the grandest, of living bovines. Large bulls sometimes measure 
over six feet in height at the withers, whilst their horns are 
occasionally each three feet long and as much as eighteen to 
twenty inches round the base. Cows are smaller. This noble 
wild bovine is found in all the great hilly forest tracts of India, 
Burma, and the Malay Peninsula; but owing to the extension 
of cultivation and the more general use of guns its numlmrs in 
India are rapidly diminishing, and in many place.s it must soon, 
unless preserved, completely disappear. The Gay<11 or Mithan 
is known only in a domesticated or semi-dumcsticatcd state. 
It is thus kept by several tribes north and south of the Upper 
Assam valley, but the original wild animal has never been 
satisfactorily identified. Some writers regard the Gayfil as a 
domesticated race of the Gaur, which inliabits the same tract, 
I)ut the difiercnccs in the form of the skull and horns arc 
opposed to this view. The Tsine or Banteng is smaller, of 
rather slighter build than the Gaur, and appears to be less of 
a hill animal, being found chiefly in grassy plain.s. It is met 
with locally throughout Burma and to the southward as far as 
Java and Borneo, but the Burmese race is said to diflur some- 
what in coloration from the Malay. 'J’his animal is dtmiesti- 
cated in Java. Both the Yak and the Buflalo are domesticated 
Tame yaks are kept only at considerable altitudes in tliu 
Himalayas and in Tibet; tame buffaloes are common through- 
out the plains of India and Burma. 'Iliey are chiefly kept in 
India as milch cattle, though they are also used for draught 
and for the plough, and in some cases as baggage animals. In 
Burma, where milk is not used, a very fine race of buffidoes 
exists, espedally in Pq;u. Another very fine breed is that 
owned by the people of the Toda tribe on the top of the 
Nllgiri Hills in Southern India. 

The common humped cattle of India {B. indicus) Irnlong to 
a perfectly distinct species from European cattle {B. iaurus). 
'J’he two kinds differ in structure, coloration, markings, habits, 
and voice. The prevailing colour of B. indicus is a pearly grey 
with a few black markings, especially on the fetlocks. The 
origin of the humped cattle is quite unknown j no mmilff r 
animal exists now or is known to have existed in former tim irs 
in a wild state, although common cattle, in India as elsewhere^ 
have run wild occasionally. Humped cattle arc found 
cated throughout Southern Asia and in Tropical Africa. The 
two species of cattle breed together, or with the yak and the 
gayal, never with the buffhlo. 

Wild sheep are found within Indian limits in the Himalayas, 
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and in hilly parts of the Punjab and Sind. The Great Tibetan 
Sheep {Ovis hodgsoni)^ an animal standing from to 4 feet 
high at the shoulder, and with very massive horns in the male, 
and the Great Pamir Sheep {O. which, although slighter 
and smaller than its Tibetan ally, carries huge spiral horns 
sometimes measuring more than six feet apiece round the 
curve, only just appear within the boundary of British India. 
The Tibetan sheep has long been called Ovis ammon^ but 
that name properly belongs to an even larger kind inhabiting 
the Altai Mountains in Siberia. The remaining two species, 
the uridl or shd (Ovis vignei) and the hhared {O. nahurd)^ 
have stronger claims to be included in the Indian lisL In 
On vignei two varieties are comprised : the typical upland form or 
sM^ which is larger, has slightly thicker horns, and is found in 
the Upper Indus Valley and parts of Afghanistan ; and the 
uridl of the Punjab Salt Range, and hock or gad of the 
Sulaiman Range and Sind hills. By some the two are regarded 
as distinct, but they differ very little and pass into each other, 
although the Sind sheep is mot with close to the sea-level and 
the Ladakh shd at is, 000 to 14,000 feet above the sea. 'Fhe 
hharal is met with throughout the Higher Himalayas above 
the forest limit, and is in both structure and habits a link 
between sheep and goats. Like the latter it often takes refuge 
in cliffs and rocky scarps, while the true sheep keep to plains 
or moderate slopes. 

The Indian wild goats are five in number, of which three 
belong to the genus Capra and two to licmiiragus. Like the 
sheep they are chiefly but not exclusively Himalayan, one 
species of Jhmitragus inliabiting Southern India. The members 
of the genus Capra are the Asiatic Ibex (Capra sibirica\ the 
Markhor (C.fakoneri)^ and the Persian Wild Goat (C. aegagrmy 
The Asiatic Ibex is widely distributed on the mountains of 
Central Asia, and is found in the Higher Himalayas os far east 
as Garhwftl, but not, it is said, east of the Sutlej drainage area. 
Tht Asiatic differs from the European Ibex by the shape of the 
horns and the presence of a distinct beard in the male; but there 
is some variation in the horns and more In the coloration of 
the ftir in different Asiatic ranges. The colour varies also 
with the time of year, age, and sex. 'llie Persian Wild Goat 
is found throughout South-western Asia, its eastern limit being 
in the Sind hills, where it is often called the * Sind ibex.’ It 
has the horns compressed and sharply keeled in front This 
animal is the wild stock, from which tame goats are principaBjr 
derived The Mdrkhor, the finest of all wild goats, is fymd 



234 THE INDIAN EMPIRE [chap. 

in the hill ranges north and south of Kashmir, in parts of 
Afghanistiln, and in the SulaimSn and neighbouring ranges 
west of the Punjab as far south as Quetta, where it meets the 
Persian wild goat. It inhabits steep hill slopes at a moderate 
elevation, below those on which ibex are found. Mhrkhor 
vary greatly, and the shape of the horns fe very different in 
Kashmir from what it is in the Sulaimitn range. In the Plr 
Panjal, south of Kashmir, the spiral is open, and even more 
so in Astor; while in the range to the west of the Punjab, 
the horns are straight with their anterior and posterior keels 
wound spirally around them. Heads from the neighbourhood 
of Kabul are intermediate in character. The two species of 
Hemiiragus, which possess much smaller horns than Capra, 
are the Tahr {H. jemlaieus), found throughout the Himalayas, 
and the Nllgiri Wild Goat, or ‘ibex’ of European sportsmen 
(J7. hyloerius), found on the ranges of Southern India in the 
neighbourhood of the we.st coa-st, from the Nllgiris to Cape 
Comorin. The only other species of the genus that is known 
occurs in Southern Arabia. All these goats occur in small 
herds, the males being frequently solitary, and they keep chiefly 
to crags and precipitous cliffs. 

The goat antelopes are nearly allied to the true goats, from 
which they are distinguished by more rounded horns and by 
the absence of the peculiar strong odour characteristic of male 
goats. They have a very different distribution, for they are 
wanting in Europe, Western Asia, and the Indian Peninsula, 
but represented in the Him&layas, Burma, Chino, Jaimn, the 
Malay countries, and in North America. The Himalayan 
Serow {Nmarhaedus iudalims) and the Gural (Ohms gorat) 
are members of this group. The Serow inhabits the Hima- 
layan forests from Kashmir to the Mishmi Hills at moderate 
elevations •, it is also found in the Assamese and Burmese hills. 
It is, as a rule, a solitary animal. Several races have liecn 
distinguished, varying in colour from rufous brown to black, 
but it is doubtful whether there is any constant difference. 'Phe 
Gural is a much smaller animal than the Serow, being about 
the size of a roe-deer, and it inhabits rugged grassy slopes in 
the forest area, usually in small parties not exceeding six or 
eight in number. It is found throughout the Himalayas, has 
been reported from the ranges south of Assam, and quite 
recently has been discovered in Upper Burma. 

T^e true antelopes form a very important portion of the 
Indian Mammalia, because three genera out of the four 
occurring in the Peninsula ure peculiar to the ares and no 
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antelopes are found elsewhere in the Indo-Malay rr^on. These 
three Indian antelopes are the Nilgai {^Bostlaphus tragocamlus), 
the Four-horned Mtelope {^etracems quadricorms), and the 
Indian Antelope or ‘black buck’ {Antelope eervieafra). All these 
inhabit a large part of India, and the Hindus themselves some- 
times define their country (Hindust&n) as corresponding with 
the range of the Indian antelope. This antelope is found in suit- 
able localities, chiefly open plains with grass of moderate height^ 
from the Indus to Assam, and from the base of the Himalayas to 
the neighbourhood of Trichinopoly. Formerly it was fer more 
abundant, and in the first half of the nineteenth century it was 
seen occasionally in vast herds 8,000 to 10,000 in number ; but 
its numbers have been greatly reduced since rifles have become 
common. The Nilgai is an inhabitant of open forest more often 
than of grassy plains, though in places it haunts cultivated tracts, 
and when numerous it is met with in herds; while the Four- 
homed Antelope is chiefly found in hilly countries covered with 
brushwood or forest, and is usually solitary or in pairs. A variety 
with only two horns, the anterior pair not being developed, is 
said to be common locally in the Madras Presidency, and 
certainly adult two-horned individuals are occasionally found, but 
all young males possess only the posterior pair. In the Nilgai, 
Fou^homed, and Indian Antelopes the females are hornless. 
The Tibetan Antelope {Pantlalope hodgsoni), with fine sub-lyrate 
horns, is found only on the higher 'ribetan plateaus, and is said 
never to descend much below about 15,000 feet. It occurs 
in the higher portions of I.ad.'ikh. Three true gazelles are met 
with within Indian limits, but two of lhc.se only just come 
within the boundary. These arc the 'I'ibetan Gazelle {Qa*ella 
pietieaudata), peculiar to the Tilrctan plateau ; and the Porsian 
Gazelle {G.sutgutturesa), which has a wide range in Persia and 
Turkistfi^ but is known within Indian limits only about Pidiln, 
north of Quetta. It probably inhabits the higher parts of 
BaluchistSn. Both these species, like Bantholops and Antelope, 
have hornless females, but in the Indian Gazelle {G.iennetti) 
the females have strutll horns. The Indian Gazelle is found 
in North-western, Western, and Central India, as far cast as 
I’alllmau and as far south os western Mysore. It usuaUy 
occurs singly or in small parties, and is called ekinkSra in 
Hindi, while the antelope is fiircm, a name often applied 
loosely, like the English ‘ deer,’ to various ruminants. 

The deer family (Corvidae), though less numerous than the 
bovines, are abundantly represented. The first to be men- 
tioned is the Muntjac or Barking-deer {drvulus a 
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small kind, deep-chestnut in colour, the males bearing short 
horns on bony pedicels as long as the horns themselves or 
longer. This is an animal of hill forest, found in suitable 
places throughout India, Ceylon, and Burma, and on the slopes 
of the Himalayas up to S,ooo or 6,000 feet. Its name of 
‘barking-deer’ is derived from its call, which resembles the 
bark of a dog. A second species [C./eae) has been obtained 
on Muleyit mountain, west of Moulmein. The genus Certms 
is represented by six different species. One of these belongs, 
like the European Red Deer and the American Wapiti, to the 
Elaphine group, distinguished among other characters by 
having two tines, the brow and bez tines, near the liase of each 
horn. This fine deer, the hangal or Kashmir Stag (C. eashmiria- 
mw), inhabits the pine forests of Kashmir between 9,000 and 
12,000 feet above the sea in summer, coming lower in winter. 
The other Indian deer belong to the Rusine section, and have 
a brow but no bez tine. The darasingha or Swamp Deer 
(C. duvaucelt) ha.s, when full-grown, five or six tines on each 
antler, all but one on the terminal bifurcated portion. It 
inhabits open grass plains in Northern India, from Upper 
Assam to Sind, and as far south as the ('lOdhvari, but is 
very locally distributed. ITie Brow-antlered Deer or tfiamin, 
which replaces the hdrasingJta in Manipur and Burma, bos a 
peculiarly curved long brow tine ; it is chiefly found on flat 
alluvial ground in the Irrawaddy Valley and to the eastward in 
Cambodia and Hainan. The finest of Indian deer, with con- 
ception of the Kashmir stag, is the simbar or jarau { C. uHkt)hr\ 
which is found almost throughout the Indo-Malay r^on 
wherever there is hilly or undulating country covered with 
forest. It occurs on all the hill groups of In^ ascends the 
Himalayas in places to 9,000 or 10,000 feet, and is met with 
up to the summits of the ranges in Southern India and Ceylon. 
The next species to be mentioned, the Spotted Deer (C. axis), 
is certainly the most beautiful of Indian deer and perliaps of 
the whole family. It is smaller than the four species already 
noticed, and rufous-fiiwn in colour spotted with white. It 
retains its white spots throughout the year, in this differing from 
the Hog Deer. The Spotted Deer is met with at the I>asc of 
the Himalayas but does not ascend the hills like the s&mbar, 
and it ranges throughout the Indian Peninsula and Ceylon but 
is not found east of the Bay of Bengal Its usual haunts ore 
brushwood and thin forest, and especially bamboo jungles In the 
neighbourhood of water. Spotted Deer are more gregarious 
than other Indian species, and occasionally associaite in latgu 
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numbers. The last deer on the list is also the smallest of the 
genus, and it bears the smallest horns. This is the Hog Deer 
(C. pordnus)^ which inhabits the alluvial fkts of the Indo- 
Gangctic plain from Sind to Assam, and is also found abun^ 
dantly in similar localities in Burma. It does not occur in the 
Indian Peninsula generally ; and, though it is found in part of 
south-western Ceylon, its presence there is due to its having 
been introduced by man. It is a brown animal, spotted in 
summer but not in winter, and is not gregarious. 

The only other Indian representative of the Corvidae, if it 
belongs to the family, is the hornless Musk Deer {Moschus 
mo$chiferu5\ which is common in the Higher Himalayas and in 
parts of Central Asia. It is a dark-brown animal, about the 
size of a roc-deer, with coarse brittle hair, and is chiefly known 
as the source of musk, which is the secretion formed in a 
glandular sac on the abdomen of the male. In winter about 
an ounce of musk is obtained from each male animal. I'he 
flesh has no musky flavour. 

The Cheyrotains (Tragulidae) differ greatly from true deer 
in structure, but resemble them in form, and like the Musk 
Deer are hornless. All are small, some very small. One 
species, the Indian Chevrotain or Mouse Deer (Trajsi’u/us 
mminna\ inhabits Ceylon and the Indian Peninsula, but is not 
known north of the Narbadil ; while two species (T*. Jmwncus 
and T. napu) occur in Southern 'renasserim and range into 
Malaysia. The Indian (Chevrotain and T. ?iapu are about a 
foot high at the shoulder, 7*. napu being the larger ; the little 
7*. javanicus is considerably less. All inhabit dense thickets in 
forest country. 

'Phree different pigs belong to the Indian Fauna. The 
Indian Wild Boar {^Sus cristatu$) stands higher on its legs than 
the European animal, and is much less shaggy ; it has a more 
developed crest or mane, and the molar teeth exhibit well- 
marked differences. The common tame pig of India la doubt- 
less descended from the wild animal and certainly breeds with 
it Wild swine occur everywhere in India and Burma, and arc 
often as common in cultivated land as in wild forest. No 
animals do more damage to crops. Spearing wild hog from 
horseback, or *pig-sticking,' as it is called in Indio, is the favourite 
sport of the country, and owes its attraction to the extraordinary 
courage of the wild boar. The Andaman Pig (..V. andamanmh) 
is a much smaller kind, peculiar to the Andaman Islands ; and 
a still smaller species, not more than a foot high, known as the 
Pigmy Hog (5. subanius\ is only known from the grass Jungles of 
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the tarai at the base of the Himalayas in Nepal, Sikkim, and 
Bhutan. A vrild pig found in the Nicobars has jast been named 
S. nicobaricust but is probably a variety of the Andaman species. 

Cetacea. Several kinds of whales and porpoises inhabit the seas around 
India, and two species are found in some of the larger rivers. 
Though no Right Whale {Balaena) has been seen in Indian 
waters, four kinds of Fin Whale [Ralaenopttra) have been 
more or less clearly indicated, although none of them ha.s been 
thoroughly identified. One of these, which has received the 
name of B. indica, is So or 90 feet in length, or as large as the 
B. sibbaldi of Northern seas, which exceeds in size any other 
known animal, extant or fossil. This great whale is not rare 
off the Baluchistan coast. A kind of hump-backed whtdc 
[Megaptera) also appears to have been seen near the coast of 
India on more than one occasion. The Sperm Whale {Pf^seter 
macroc^haltts) has been hunted in the Bay of Bengal, and the 
Small Sperm Whale the size of a porpoise, was obtained 

by Elliot at Vizagapatam. Porpoises and dolphins abound, and 
fifteen species have been recorded from Indian sciLS, varying in 
size from the little Indian Porpoise about four feet in length to 
the Indian Pilot Whale, a representative of the Caing Whale of 
European seas, measuring over fourteen feet. 'I’he two forms 
that particularly deserve notice are those inhabiting the rivers. 
In the Irrawaddy from below Prome to above Bhamo there is 
found a blunt-nosed porpoise {OreeUa fluminalii)^ about seven 
to eight feet long, closely allied to a species [O.brevimtrii) 
that inhabits the Bay of Bengal. This Cetacean is not known 
to occur in any other river. A far more interesting kind is the 
Gangetic Dolphin or susu {Platanista gangefiea), living in the 
Indus, Ganges, and Brahmaputra and their tributaries ; for the 
family to which it belongs (Platanistidae), once probably widely 
spread, has only three surviving representatives : one {Inia) in 
the River Amazon, a second {Pon/oporia) in the Rio de la Plata 
estuary, and the Indian type. This last is provided with a long 
compressed beak-like rostrum, and is blind, having only minute 
rudimentary eyes without a crystalline lens. It is quite confined 
to the rivers, never, so far as is known, entering the sea, 

ilrmin. The Dugong [Halicore dugong) inhabits the shores of the 
Indian Ocean from East Africa to Austmlio, and has been 
found on the coasts of Malabar, Ceylon, the Andaman Islands, 
and the Metgui Archipelago. Formerly it was more common j 
but as it yields excellent meat and a valuable oil, and is also, 
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by all accounts, tame, stupid, and easily killed, it is approach- 
ing extermination in Indian seas. 


The last Order of Mammals is represented in the eastern Edentata, 
tropics by the Pangolins {Mam's), of which three species occur 
within Indian limits. These are the Indian Pangolin {M. fenta- 
daetylcC), in the Indian Peninsula and Ceylon ; the Chinese 
Pangolin {M. aurifa), in the Himalayas; and the Malay 
Pangolin {M. javanica), in Burma and other countries to the 
south-eastward. All are covered with large imbricate horny 
scales, and resemble a reptile rather than a mammal. They 
are toothless and live chiefly on ants. The Indian species is 
popularly regarded as a fish, and one of its vernacular names, 
ban-rofat, means ‘jungle caq}.’ 


Birds 

The birds of India have been more extensively collected 
and better observed than any other group of animals, and the 
number of kinds is so large that only the most conspicuous 
and important can be noticed here. Of the 1,617 species 
enumerated in the Fauna, 936, or considerably more than 
half, belong to the Order of Passercs, and of about thirty 
species added since the Bird-vulumc-s of the Fauna were 
published a large majority are Passerine. No two authors 
agree as to the clasKifK'ation of the Passerine Order; the 
system used in thu Fxuna is here followed. 

The first family (Corvidae) has been divided into three 
sub-families; one {Corvinae) comprising the crows, magpies, 
jays, nutcrackers, and choughs ; the second {Parinad), the tit- 
mice and their relations ; the third, Paradoxomithinae. By many 
writers these three groups are regarded as distinct families. 

The common crows, which are ubiquitous in India, arc the 
grey and black Indian House Crow {Corous spUndans), which 
is the common scavenger of the country, abundant in every 
town and village; and the black Jungle Crow (C. macro- 
rl^ncAus), which keq^s chiefly to forests and wild tmets. The 
former is represented by an allied form, rather darker in colour 
{C. insoUns), in Burma. Of the Raven (C eorax), one very 
large race inhabits the Higher HimSlayas, and a smaller form, 
by some regarded as distinct and named C. lawrtneii, is found 
in the Punjab, Sind, and Western RajputHna. The Carrion, 
and Hooded Crows, the Rook and Jackdaw are met with in 
the North-western Punjab and parts of Kashmir, but are for 
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the most part winter visitors. The Common Magpie {IHca 
rustica) is found in Kashmir, in Baluchistan, and also in 
Upper Burma, while a black-rumped species {P. botianensis) 
has been obtained in Upper Sikkim and Bhutan. Long-tailed 
Blue Magpies {Urocissa) and the Racket-tailed Magpies 
(Crypirhina) inhabit the Himalayas and Burma ; Green 
Magpies {Cissa) occur in the same countries and in Ceylon j 
while the Tree-pies (Dendrocitta) are generally distributed. 
Jays {Garrului) of different species occur in the Himalayas 
and Burma; two kinds of Nutcrackers [Nudfragd) are 
Himalayan ; and in the higher ranges of that chain both the 
Cornish Chough and the Alpine Chough arc found. 

Among the Titmice, members of the typical genus Parus 
and of the much handsomer yellow and black MaMolophus 
are found almost throughout the Empire ; while species of the 
Long-tailed Titmouse (Ae^ihaliscul) occur in the Himalayas 
and in the hill tracts of Burma ; and Crested Tits {Lophophanei) 
are common in the Himalayas, chiefly above 6,000 feet 
elevation. One genus (JSilviparus) is restricted to the 
Himalayas and Assam ranges. 

T)\t Paradoxomithinae are classed among the (Jorvidac in the 
Fauna^ but are by many ornithologists regarded as a section 
of the next family (Cratcropodidae). 'ITicy are birds varying 
from the size of a sparrow to that of a thrush, having copious 
soft plumage, strong legs, and a stout bill resembling a finch’s. 
They arc an interesting group on account of their peculiar 
structure and their distribution, for they are confined to the 
Himalayas with the hills of Northern Burma and Southern 
China. The principal genera are Paradoxomis and Suthora, 

The family Cratcropodidac (or Timaliidae) is an exceedingly 
large and varied group, to which eighty-six genera of Indian 
birds, comprising 253 .species, have been referred. Very few, 
if any, are migratory. About the position and relationships of 
some of the sub-families, six in number, there is much ciuestion, 
but the typical forms belong to the first two sub-families. C>f 
these the first {Crateropodinae) contains the I-augiiing Thrushes 
and Babblers or Babbling Thrushes, of which the larger 
number, including the genera Garrulax^ Trochahpimm^ and 
PomatorMms^ are hill birds chiefly occurring in the Himalayas 
and Burma, but with representatives in the hills of Southern 
India and Ceylon; while a smaller section, consisting of the 
true Babblers, belonging to the genera Argya and Cmdiftfpus^ 
inhabits the Peninsula of India and Ceylon, with a few iHspre - 
sentatives in Burma, Assam, and the neighbouring countries* 
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All these birds are excessively noisy chatterers •, they are 
found in small flocks, and keep to bushes or the ground. 
They are about the size of a thrush, with strong legs, small 
wings, and rather long tails. One of the best known species is 
Crafert^us catiorus, the sat-bhai (‘seven brothers’) of Bengal, 

The Timeliinoi are smaller and rather quieter, but their 
structure and habits are similar. The majority are but little 
known. By iar the larger number are Him^yan, Assamese, 
and Burmese ; and only one species, the Yellow-eyed Babbler 
(JPyctorhis sinensis), is commonly found throughout the greater 
part of India and Burma. 

The Srachypteryginae arc less characteristic forms, for some 
of them resemble thrushes, whilst otliiers arc nearer in appear- 
ance to wrens. The most important genus referred to the 
group is Myiopkoneus, containing the Whistling Thrushes, very 
dark-coloured birds with the plumage strongly tinged with rich 
blue. They have a peculiar whistling note, and inhabit the 
Himalayas and the hiU tracts of India and Burma. 

The Sibiinae are forest birds, often with bright plumage and 
of small size, and with one exception they are absent from 
India proper and Ceylon. The exception is the genus 
ZosUrops, comprising the White-eye or White-eyed Tits, yellow- 
ish or olive green birds, which range almo.st throughout the 
tropics of the Old World from Africa to Australia, and are very 
doubtful members of the present sub-family. Hibiinae arc 
abundant in the Kastem Himalayas and As.sam ranges. 

The lAoirUMnae chiefly difler from the Sibiinae by having 
the sexes differently coloured. The typical forms (LiotAr{», 
Cutia, I’teruthius, A/esia, and Minla) are found within our 
limits only in the Himftkiyos and the Burmese hills ; but the 
common lora {Aef'itkina tipkia), and various species of 
Cklorepsis, commonly known as ‘ green bulbuls/ ore common 
birds throughout the Empire. The Fairy Blue-bird {Irena 
ptulla\ of which the male is clad in goigeous ultramarine 
plumage (the female is less brilliant), inhabits the eveigreen 
forests of Ceylon, Malabar, the Eastern Himalayas, the Assam 
ranges, oiul Burma. 

The last Crateropodidinc sub-family, Bulbuls [Brackypodinae)^ 
are short-legged birds, in general about the size of a nightingale 
or rather laiger. Some of them are familiar tyiKis, frequenting 
gardens. The majority of the seventeen genera found within 
Indian limits ore Ilimfllayan or Burmese ; hut members of the 
genera Molpastes, Oiocot^sa, and Pyenmotus, distinguished by 
having the under tail coverts either crimson or bright yellow, 
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are the common bulbuls of India. Another genus deserving 
notice is HypsipeUs^ dark-coloured, hill-forest birds, with red 
bills and forked tails, found in the Himalayas and the hills of 
Burma and South India. 

The Nuthatches (Sittidae), small bluish or slatey-blue birds, 
which climb up the stems of trees or occasionally the surface 
of rocks, are represented in India by eleven species, which are 
non-migratory and for the most part of limited distribution ; 
but one or more of them are to be found wherever there are 
trees, and one species [Sitta Uphronotd) even where there are 
none, in Baluchist^. 

The Drongos (Dicruridae), of which the more common 
species are generally called ‘king-crows' in India, form a well- 
marked family, having with few exceptions glossy black plumage 
and long forked tails. There are several genera, the common 
and familiar ‘king-crows,’ found in almost every garden, being 
members of the typical genus Diernrus. Two species, the 
Larger and Smaller Racket-tailed Drongos {Dissemurtts parade 
seus and Bhrin^a remifer)^ are handsome birds, with the outer 
tail feathers greatly prolonged and their .shafts bare for some 
distance, though webbed near the ends. All Drongos hawk 
insects in the air, and have musical voices ; all, moreover, arc 
given to imitating the notes of other birds. 

Of the Tree-Creepers (Certhiidae), six species of the typical 
genus [Csrthia) occur in the Himalayas, Assam hills, and 
Northern Burma, and a species of Salppmis is found in the 
forests of the Indian Peninsula. The latter is remarkable, 
because the only other known species of the genu% a very 
near ally, is African. The European Wall-Creeper {TUhodrpma 
muraria) is a winter visitor to the Himalayas, and occasionally 
to the plains of Northern India. 

Wrens, generally placed in a distinct family (Troglodytidac), 
arc represented by several species belonging to four or five 
genera in the Himalayas and Burma, but not in the Indian 
Peninsula. The European Goldcrest [Regulits crist(}du$\ 
which belongs to a separate family (Regulidao), is also Hima- 
layan. 

Warblers (Sylviidae) comprise a great number of very small 
birds, usually with plain plumage; many of them are migratory. 
Among those generally distributed are Grasshopper Warblers 
(Locusfella\ Reed Warblers (Acrocephalus\ Tailor Birds {Or- 
thotomus), Fantail Warblers {Cisficola)^ Wren Warblers 
Unia and Prinid)^ and Willow Warblers {Phyttoscopus and 
{Acanihopnmsti). Members of the genera Hypolais and SyMa, 
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allies of the European Whitethroat, Blackcap, and Icterinc 
Warbler, are common in the Indian Peninsula and Ceylon, 
but wanting to the eastward. The Tailor-birds arc well-known 
from their habit of sewing two leaves together with a piece of 
grass as a receptacle for their nest 

Shrikes (l^aniidae) are common throughout the Empire. 
Besides the true Shrikes {Zanius), the Pied Shrikes {Hemi'^us)^ 
Wood Shrikes {Tephrodornis), Minivets [Perierocotus), and 
Cuckoo Shrikes {^Campophaga and Grauealus) are distributed 
throughout the better-wooded tracts. Some of the Minivets are 
brilliantly coloured, the males being crimson and black, and the 
females yellow and black. The Swallow Shrikes (Artamiis), 
dull-coloured birds with a iKiculiar flight .slightly re.sembling a 
swallow’s, arc found all over India and Burma. 

There arc no less than eight species of (lolden or Yellow 
Orioles (Oriolidae) found within Indian limits, many of them 
local, but some widely diffused. A ninth species {Orie/us 
traillii), inhabiting the Himillayas and Burma, has black and 
chestnut plumage instead of black and yellow. 

The Grackles, Talking Mainas, or HiU Mainas (Eulabetidae), 
glossy black in colour with rich yellow cheek lappets, are well- 
known cage-birds with wonderful powers of imitating the human 
voice. Though often classed with the starlings, they are ap- 
parently distinct. Four representative species occur in the hill 
forests of the Himalayas, India, Ceylon, and Burma. 

The Starling family (Sturnidae) contains the true Starlings, 
the Rosy Pa.stors, and the Mainas. Of true Starlings {S/urnus), 
six closely allied .species arc found in Northern India, most of 
them being migratory, The Rosy Pastor {Pastor restud) is 
also migratory, but it abounds throughout a great part of the 
Indian Peninsula in winter, and is notoriously destructive to 
grain crops, especially to millet. The Mainas are resident and 
numerous. The Common or House Maina {AeridotJures tristis) 
is a fkmiliar bird around human habitations almost throughout 
the Empire. The Bank Maina (A, ginginianus), the Black- 
headed Maina {Timtmekus pagodarum), the Jungle Maine 
{AtiMopsar fuseus), and the Pied Maina {Siurnopastor contra) 
are all common. 

The next family, that of the Flycatchers (Muscicapidoe), 
comprises rather more than fifty Indian species of small sire. 
Though generally distributed, these birds arc not of much 
importance. Perhaiw the be8^known kind is the Paradise 
Flycatcher {TtrpsipAoHe parodist), of which the imnuture birds 
and females are black and chestnut, while the mature male 
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has the chestnut replaced by white. The tail in the male is 
very long, sometimes exceeding a foot in length. 

Thrushes and their allies form the family Turdidae, divided 
into several sub-families. Of these the first is that of the Soon- 
<olinae^ comprising the Bush-chats or Whin-chats, Stone-chats, 
and Wheatears, mostly migratory birds, of which several species 
are winter visitors to Northern India, and a few are more gene- 
rally distributed. The Redstarts and their allies {RuticilUnai) 
are more numerous, but are chiefly hill birds. The Indian 
Robins {Thamnohict) are, however, common throughout the 
Indian Peninsula, whilst the Indian Magpie Robin or Dayal 
\Copsychus saularis\ and that well-known songster, the Shama 
{Citiocincla macrura\ range throughout the greater portion of 
the Empire, and the Indian Redstart (Ruticilla rufivenirii) is 
■a winter visitor to almost the whole of India with Assam and 
Manipur, Other forms are the Forktails {Hmicurus) and their 
allies, black and white birds haunting banks of streams in the 
Himalayas and Burma; the migratory Blue Throats 
Ruby Throats {Calliope\ and several others. 

The Turdinae comprise the Thrushes and Blackbirds, which 
are in India almost confined to the hill ranges, the only forms 
found in the plains being the Migratory Blue Rock 'Phrushcs 
{P€irophila\ and some equally migratory Ground Thrushes 
{Geocichla), Of the other two sub-families belonging to the 
Turdine family, the Dippers (Cinclinae) and the Accentors 
{Ac£eniorinae\ none of the members range south of the 
Himalayas, and but few arc found away from the higher 
mountains. 

The Ploceidae comprise two sub-families, the Ploceinae or 
Weaver Birds, and the Viduinae or Munias, both found 
throughout the Indian Empire, The Weaver Birds are finch- 
like, and generally the males are more or less yellow in the 
breeding season; they make curious flask-shaped grass nests, 
which may often be seen hanging from trees or hushes, some 
of them having long tubular entrances. The Munias and 
Avadavats are even smaller, and comprise several common 
cage-birds. 

The Finch family (Fringillidac) are divided into the Haw- 
finches {Cocc0ihraustinae\ True Finches (Frini^Uinae)^ and 
Buntings [Emberizinai), The Hawfinches or Orossbeaks am 
scarcely Indian; five species are known from the HiruSlaytO, 
chiefly from the higher forests ; but one of these ranges on flur 
ns Manipur and the Burmese Shan States, Among tlie True 
Finches the great majority arc Himalayan. Bullfinches, a Cross- 
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bill, Rose Finches of several genera and many of them beauti- 
fully coloured, a Goldfinch, two Linnets, a Siskin, a Greenfinch, 
and several Mountain Finches inhabit parts of the higher ranges, 
while a single migratory Rose Finch {Carpodacus erythrinus) 
visits India and Northern Burma in the winter. The Yellow- 
throated Sparrow [GymnorAts), a bird with African affinities, 
inhabits the Indian Peninsula, and the House Sparrow is found 
wherever there are human habitations. Three more species of 
Sparrow are found in Burma ; and two others, with the Bram- 
bling {Ihngi/la montijringilla) and the Desert Finch (Ery’‘ 
throspha githaginea\ are met with in the Punjab or Sind. 
The Buntings are mostly migratory. Of the fifteen species 
found within Indian limits the majority arc winter vi.sitors to 
the Himalayas or to North-western India or to both ; five are 
found in the li)astem Himalayas and Burma ; one {E^nberiza 
striolaia) is resident in North-western India; and two mi- 
gratory birds, the Com Buntings melanocepkala and E. 
luteoIa\ arc common winter visitors to India, the first being 
notorious for the ravages it commits in corn-fields. The 
Crested Bunting (Mehphus milanicUrui)^ of which the male 
is a rather handsome bird, black and chestnut^ is resident in 
many parts of India and Burma* 

In the Swallow family (Hirundinidae) are included, besides 
the true Swallows, the Martins [CheUdcft)^ Sand Martins ( Coiik\ 
and Crag Martins (Etyoncprcgne). The House Martins are 
chiefly Himfllayan, though stragglers have been found in 
various parts of the Empire. Sand Martins of two closely 
allied species arc very widely distributed. Crag Martins are 
met with about cliffs in the Peninsula of India and the Hima- 
layas, but arc not known with certainty from Burma. Ten 
species of true Swallows occur within Indian limits, some of 
thorn migratory but the greater number resident. Among 
them arc the common European Swallow {If* rustica), a winter 
visitor everywhere ; the Wire-tailed Swallow {IL with 

the shafts of the outer tail feathers produced beyond the webs; 
the Indian Cliff Swallow, which breeds on the high bank.s of 
rivers in large societies; and several forms of Striated Swallow, 
with the lower surface streaked. 

Pipits and Wagtails combine to form the family Motacillidae, 
and both comprise many species, and are found almost evciy- 
wherc. The I^rks (Alaudidae) are represented by no less than 
ten genera, but several of these are very restricted In range. 
Thus the Desert I^rk {/Haetnon dmrionim)^ an African 8[)ccies 
Is met with in India only on the deserts of the Indus plain. 
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The Calendra Lark {Melanocorypha) does not occur much 
farther to the eastward, while the Crested Larks [Gcitrita) 
and the Finch Larks {Ammomanes and I^rrhidatidd)^ com- 
mon in India, are unknown east of the Bay of Bengal. 
The Eared Larks [Otocorys) are Himalayan. Skylarks {Alm^ 
da) and Bush Larks {Mirafra) are met with throughout the 
Empire. 

The Sun-birds (Nectariniidae) are of small size and liave 
long narrow bills. The males of one sub-family [Nectariniinae) 
almost rival the Humming-birds of America in the brilliancy of 
their plumage, and they are occasionally, though wrongly, called 
‘humming-birds’. Some of the species are found throughout 
.India and Burma, but more kinds are peculiar to the hill 
forests. The other sub-family, known as Spider-hunters {Artuh' 
noiherinae\ are rather larger and of a dull olive colour ; their 
bill is longer. They inhabit the Himalayas, Burma, and the 
hills of Southern India. 

The Flowor-peckcrs (Dicaeidae) are small forest birds with 
a short triangular bill and the edges of both mandibles minutely 
serrated, as are also those of the Sun-birds, 'fhey art? pretty 
generally distributed throughout India, but an* more common 
in the Himalayas and Burma.. Some of thtim have brilliantly 
coloured males. 

The last .Passerine family is that of the Pittidae, handsome 
birds about the size of a large thrush, living on the ground in 
woods and forests. One species {Pitta brachyura) inhabits 
Peninsular India and Ceylon \ three are met with in the Eastern 
Himalayas ; and the number of species increases in ^Burma, and 
especially to the southward in Tenasserinu 
Eurylaemi. The Broadbills, although nearly allied to the Passercs, are 
distinguished by anatomical characters. The geographical dis- 
tribution of the Order is restricted, none l)cing found outside 
the Indo-Malayan or Oriental region, while within that 
region species occur in the Himalayas, Burma, Siam and 
Cambodia, the Malay Peninsula and Archipelago as for as 
Borneo and the Philippines, but not in the Indian Peninsula 
or Ceylon. The Broadbills are small forest birds, living in 
little flocks among high trees and feeding as a rule on inserts. 
Some are very beautifully coloured. Among the most notice* 
able arc the Long-tailed Broadbill {Psammus dalttousia4\ 
which ranges from Muasoorie in the Western Himfllayai to 
Borneo ; two kinds of Eufylaemus^ found in Burma ; the Dusky 
Broadbill {Corydon sumatremus)^ met with in Tenasserim and 
the Malay countries ; and the gra8a*green frugivorous Ccdjptih 
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mem, with the bill almost concealed by the loral feathers, having 
the same distribution. 

Woodpeckers are very common and conspicuous throughout Pici. 
the Empire, no less than eighteen genera and fifty-five species 
of true Woodpeckers being found, besides two ‘ Piculets ’ 
(IHcumftus and Sasia) and the common Wryneck {lynx tor- 
{juilld), which is a winter visitor. The Woodpeckers and 
Piculets are not migratory. A large proportion of the genera are 
found, within the area, only in the Eastern Himalayas, Assam, 
and Burma; others are represented in the hills of Southern 
India; but the kinds generally distributed throughout India 
and Burma are not numerous. Thu two commonest in India 
are the (ioldun-backed Woodpecker {lirachypternus aurantius) 
and the Yellow-fronted Pied Woodpecker {Liopicus mahratten- 
sis). Several species of (Ireen Woodjicckers {Geeinulus), Pied 
Woodpeckers {Dendrocopui), and Pigmy Woodpeckers {lyngt- 
piens) are found in the hill tracts. Among other interest- 
ing forms are the Clreat Slaty Woodpecker {Htmilophus 
puAierulentus) of the Himalayas and Burma ; the Black Wood- 
peckers {TAHponax), represented within our limits only in 
Burma and Malabar; and the three-toed I^ga, which is 
similarly distributed, but also represented in the Himalayas. 

This Order, which resembles the Woodpeckers in having two Zyge- 
toes, the first and fourth, directed liackwards, but differs in 
several structural characters as well as in appearance and 
habits, comiirises two families represented in India, the Money 
Guides (Indicatoridae)and the Barbets (Capitonidac). Only one 
species belongs to the fust, and that is a very rare Himillayan 
bird {Indicator xantkonotus)-, but it and a Malayan species 
are closely allied to the African birds so well known for the 
assistance they afford in the discovery of bees’ nests. Barbets 
arc fraibeating birds; and all Indian and Burmese spedes, 
with one exception, are more or less grass-green in colour. 

The exception is a Malayan bird {Calorhatnphus hay{), found 
in Tenasserim. Among the other Indian Barbets arc birds 
as large as a jay belonging to the genus Megaiaema, with one 
HimSlayan and one Burmese and Chinese species, and smaller 
forms representing the genera Thmiceryx, Cyanops, and Xan- 
tholama, some of which are found in all well-wooded parts of 
the Empire. These Barbets have peculiar calls of one, two, or 
three syllables repeated in a monotonous manner for some 
minutes ; the best-known species being the little ‘Coppersmith ' 
{XantMaema AaematoetpAa/a), found in most Indian grudoos,' 
and recognized by its monosyllabic metallic call 
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Anaio- Next we have a somewhat heterogeneous group, comprising 

dactyli. Rollers {Coracia£)y Bee-eaters [MtropesX Kingfishers 

\HaIcyones\ Hornbills [Bucerotei)^ and Hoopoes {Upupai). 
All are well represented throughout India. 

The Indian Roller {Coradcis indica\ commonly called the 
'blue jay’ (it is not related to the true Jays), is resident 
throughout India and Ceylon, being replaced by a nearly allied 
species (C. affinis) in Burma. It is a familiar bird, conspicuous, 
by its blue plumage, and is often seen in gardens and orchards, 
where it hawks insects, and sometimes feeds on lizards or mice. 
It is associated with the worship of Siva. The European Roller 
[C> garruia\ a migratory species, visits North-western India 
during migration and breeds in Kashmir and Central Asia. 
The Broad-billed Roller [Eurysiomus orientals), a forest type, 
is found in the Himillayas, Burma, the Malabar forests, and 
Ceylon. 

The Bee-eaters are slender-billed birds with, for the mast 
part, green plumage. One of the smallest species (Afirops 
viridis) is common almost throughout the Empire, except in 
the Himalayas. Besides several other species of Mtrops^ the 
two kinds of Nyctiomis^ rather larger forms, known as the 
Blue-bearded and Red-bearded Bee-eaters, should be men- 
tioned ; the former occurring in the Himalayas, Burma, the 
Malabar forests, and near Sambalpur in the Central Provinces ; 
the latter in Tenasserim and the Malay I^cninsula, 

Of Kingfishers eighteen species are recorded within Indian 
limits. The principal are the Common Kingfisher {Aktdo^ 
ispidd)^ a small variety of the European bird, which in generally 
distributed ; the Indian Pied Kingfisher {Cetylc varia)^ a black 
and white species closely allied to the South European and 
African C. rudis, also met with throughout the Empire; a 
large form of Cetyle, found in the Himalayas ; and the equally 
large blue and buff Pelar^opsis^ three species of which occur 
on the searcoast and along estuaries and large rivers. The 
White-breasted Kingfisher {Hainan smyrnensis)^ which is 
chiefly insectivorous, is common throughout Indio, Ceylon, 
and Burma. 

Hornbills, sometimes wrongly called Toucans, arc rather 
typical Indian birds, although the only kind found genisrally 
in the Peninsula is the Common Grey Hombill {Zopkomvs 
birostris\ a small species. Two other forms of the same genus 
are met with in Malabar and Ceylon and others in Africa, but 
none occur in the Himalayas or in Burma, where, however, 
there arc numerous kinds of the great Black and White Horn- 
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bills, belonging to the geaeraDteAocetvs, Rhytidoceros, a.nd Aceros, 
birds to 4 feet in length ; and other genera again are found in 
Southern Burma. The largest of all [fiiehoeatos bicomis), the 
garuda of many Hindus, with a broad concave casque, is also 
met with in the forests of the Western GhSts ; and the smaller 
Pied Hombills of the genus Anthraeoeoceros are represented in 
the forests of South-western Bengal, as well as those of Malabar 
and Ceylon, and in the HimSlayas and Burma. All arc mainly 
frugivorous, and have a remarkable habit of the female remain- 
ing built into a hollow tree during incubation, and being fed 
through a small cleft by the male. The larger kinds attract 
attention by the extraordinary noise they make when flying. 

The common European Hoopoe {Ufupa tpops) visits India 
in winter ; the Indian Hoopoe ( U. indica), which is only just 
distinguishable from the European species, is a resident and 
found almost throughout the Empire. 

The next group includes the Swifts {Cypseli), Nightjars Macro- 
(Caprimulgt), and Ftogmouths {Pedargt). The relationship of '’****■ 
those forms is an open question. 

The Swifts comprise several species of Cypselus, among 
which is the Common Indian Swift (C. c^nis), resident in 
the larger towns and breeding upon old buildings. It is 
replaced east of the Bay of Bengal by the Malay House Swift 
(C. sttbjuna/us). The European Swift (C. apus) and the 
Alpine Swift (C. melba) are winter visitors to India. The 
little Palm Swifts (Tiubornis), common about fan-palms, in 
which they breed, are also represented by distinct species east 
and west of the Bay of Bengal. To the genus Ckaetura, com- 
prising the Spinctail Swift.s, belong two large species, one 
HimAlayan only, the other Indian and Burmese; they are 
probably the swiftest of all birds and the most powerful flyers. 

There are also two smaller species; one (C. ^Ivaiica) occurring 
in some of tho larger Indian forests, and the other (C. Ituco 
pygiaKs) in Tenasserim and the Malay Peninsula. The 
genus Collocalia consists of tho small species sometimes called 
‘swiftlets,’ chiefly inhabiting the sea-coast, and famous as the 
producers of tho edible nests prized by the Chinese. Om- 
species, however, is common in the HimSlayas. I^ist (u»mf 
the Crested Swifts (Maerop/eryx), with the sexes difTering in 
colour. One species inhabits well-wooded tracts and fon‘sts 
almost throughout India, Ceylon, and Burma ; two others an: 
found in Southern Tenasserim. 

Tho Nightjars or Cloatsuckors {Caprimu/gus) are reprcsenttHl 
by Seven species, all wid<ily distributed. 'I'hey are nocturnal, 
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and have peculiar reiterated notes, chiefly uttered in the earlier 
and later parts of the night, and resembling strokes by a 
hammer on a plank, or a stone striking ice. The Large-eared 
Nightjar (Lyncomis cerviniceps) is found in Burma, the Eastern 
Himalayas, and Travancore. 

Three species of Bairachosfopms or Frogmouth, the Asiatic 
representative of the Australian Podargm^ occur within Indian 
limits: one in Ceylon and Travancore; a second in the 
Eastern Himalayas, Assam, and Burma; and the third in 
Tenasserim. They are shy nocturnal birds, and appear to be 
rare, but they resemble nightjars in appearance and habit. 

Trogones. Trpgons, distinguished by the structure of their feet, the 
first and second toes being directed backwards (not the first 
and fourth as in Woodpeckers, Barbets, Cuckoos, and Parrots), 
and by their peculiarly soft and often beautifully coloured 
plumage, are found in the tropical forests of America, Africa, 
and the Indo-Malay region. ’'J''hrBe species of Pyroirogon or 
Ilarpactes^ the Asiatic representative of the Order, occur in 
Burma, one ranging to the Eastern Himalayas ; and a fourth 
is found in the forests between the Ganges and the Codilvari, 
those near the western coasts of India, and in Ceylon. 

Coccyges. Indian Cuckoos belong to one family (Cuculidae), and 
comprise fifteen genera and thirty species, divided into two 
sub-families not very easily distinguished. All members of 
the first family [CucuUnae) are parasitic, laying their eggs in 
the nests of other birds, while the majority of the second 
sub-family {P/u>eni€cfhainae) build their own nests. To the 
first family belong four species of true Cuckoo, one of which, 
the Common Cuckoo of Europe [Ctteulus canorus)^ is widely 
distributed throughout India, and breeds in the Himalayas, 
and apparently also in Chota Nilgpur and some other tracts, 
where its well-known call is frequently heard in April and 
May. There are also four Indian or Burmese 8i)ecic.s of 
Hawk-cuckoo {Hierococcyx)^ which resemble birds of prey 
even more than the common Cuckoo does. One of these 
{H varius\ found throughout India and Ceylon but not in 
Burma, has received the name of ‘brain-fever bird' from its 
monotonous repetition of its call-note in the hot season. 
The Crested Cuckoos {Coccystti) and several smaller genera 
also belong to the sub-family; one of these [Burnicului) is 
remarkable as being an almost exact imitation in form and 
plumage of the common ‘king-crow' or Drongo, and thus 
afibrding one of the best examples of what is known as 
‘mimicry' in the animal kingdom. Another small genus 
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{Chrysococcy^ has glossy metallic plumage, bright-green in the 
male in one species, violet in another. 

Amongst the FhoenicophainoR two well-known birds are 
found throughout India, Ceylon, and Burma. One of these 
is the Kocl {JSudynamts honorata), a frugivorous cuckoo, with 
the male glossy-black and the female brown and spotted. 

The loud note of this cuckoo may be heard from March to 
July in almost every grove in India, especially about dawn. 

Unlike most of the Phoenicophahiae^ the female Koel is parasitic 
and lays its eggs in the nests of crows. 'Fhc other familiar 
member of this sub-family is the Coucal {(Hentropus sinensis), 
often called ‘ crow-pheasant ’ in India. The genus Centropus, 
of which there are several speoics, is distinguished by having 
a long hind claw. The remaining members of the sub-family 
are long-tailed ground cuckoos of feeble flight, living in scrub, 
and belonging to several genera. 

'rhe majority of the Indian Parrots, including all the Pdttnci. 
common forms, are Paroquets belonging to the genus 
Paleuomis, distinguished by its long tail and prevailing gro^ 
colour, Of this no less than fifteen species o^ur within 
Indian limits, but this number includes one species peculiar 
to the Andamans and two to the Nicobar Islantk. Ihe 
best-known kinds are the I^arge Paroquet, of which four 
different races inhabit Ceylon, India, Burma, and the Andaman 
Islands respectively ; the Hlossom-headed Parotiuels, of which 
one race (/^. (yanoc^htilus) is found west and the other 
(P, rosa) east of the Bay of Bengal ; and, commonest of all, 
the Ro.se ring Paroquet {IK torguatus). The only Indian 
parrots not included in Pnlatornis are two members of the 
small, short-tailed LorUulus, birds not larger than a starling, 
one inliabiting Ceylon, the other the Malabar forests, the 
Eastern Himalayas, and Burma; and the little Malayan Parrot 
{Psittinus inartus)^ which is found in Southern T.enasserim. 

Thirty-seven species of owls have been recorded within 
Indian limits, belonging to eight genera. Foremost among 
these is the Bam Owl {litrix Jlamfnea), of almost world-wide 
distribution. Other Indian owls are: (1) two species of 
Photodilus, small Screech Owls, one inhabiting the Himalayas 
and Burma, the other Ceylon; (2) the Long-eared Owl (Asia 
ms), an occasional visitor to Northern India, and the Short- 
eared Owl {A. accipitrinm), found throughout the jurea; 

(3) several Wood Owls belonging to the genus Syrnium, vt^ 
handsome birds, of moderate si^e, without aigrettes but with 
feathered tarsi ; (4) three kinds of Fish Owl {Aetupa), larger 
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birds with naked tarsi, usually found near water and living 
chiefly on fish and Crustacea ; (5) Eagle Owls, belon^ng to- 
the genera Euie and HuAua, all of large size, with aigrettes 
and feathered tarsi ; (6) several small owls belonging to the 
genera Scops, Aihent, and Gloucidtutn', and (7) the Brown 
Hawk Owls {Ninox), one of which is said to be the ‘ devil-bird ” 
of Ceylon, so named from the extraordinary sounds it makes. 
Of these the commonest and best-known forms are the Brown 
Fish Owl [Ketupa eg>lonensis) ; the Rock Homed Owl (Rubo 
btngcdensii), so often seen sitting on rocks or trees in hilly 
country throughout the Peninsula of India; the variable 
Scops Owl {^Scops ^rw), one form or another of which may 
be met with almost everywhere in India and Burma; and 
the Spotted Owlet {Athene brania), which is even more 
widely spread, and, being less purely nocturnal, is much more 
firequently seen. 

Accdpitrea, Indian birds of prey belong to three families, one 
containing the Osprey alone, the second the Vultures, the 
third Eagles, Kites, Harriers, Buzzards, Hawks, and Falcons. 
The number and variety of diurnal birds of prey in India 
are very great, no less than eighty-two species having been 
recognized, representing thirty-five genera. 

The Osprey is a winter visitor throughout India and Burma, 
and may be seen about latge rivers and the sea-coast where 
fish, on which it lives, are numerous. 

Vultures abound throughout India and Northern Burma ; 
they are less common in Tenasserim, and wanting in Ci^lon. 
The Cinereous Vulture (Vultur monaehus) and the Griffon 
{Gyps fuhms) are met with only in Northern India; but the 
Black Vulture {Otogyps eakms), the Indian I/)ng-billcd Vulture 
{Gyps zndfeus), and the White-backed Vulture {Pseudogyps 
bengalensil) are everywhere seen— the first, however, being by 
no means abundant, while the last is extremely common. 
Two other species of Gyps also occur in the HimAlayas. 
The White Scavenger Vulture {Neophron ginginimus) is 
ubiquitous in India, and haunts the neighbourhood of human 
habitations ; but it is very rare in Ceylon, and unknown in 
Burma or even in Ix>wer Bengal. 

First among the Falconidae comes the Bearded Vulture 
or Lflmmergeyer {Gypaitus barbatus), supposed in the Alps 
to live upon liuubs and occasionally upon children, but found 
in the Himalayas, where it is common, to subsist upon carrion 
and to have a particular preference for bones. Besides the 
Himalayas, this great bird haunts the higher ranges in the 



ZOOLOGY 


253 


V] 

Punjab and Sind. Of the true eagles, the Golden Eagle 
{Aguila ckrystOhis) is found in the Himllayas, and the 
Imperial Eagle {A. heliaat) is far from rare throughout 
Northern India, chiefly, however, as a winter visitor. The 
Steppe Eagle (A. bifasciata) is another North Indian migrant 
The small Tawny Eagle (A. mndMand^ is common throughout 
the greater part of India and in Upper Burma, while the 
Spotted Eagles {A. maculata and A. hastata), the latter 
peculiar to the Indian Peninsula, inhabit the neighbourhood 
•of marshes. Bonclli’s Eagle {HieraXtus fasdaius) and the 
Booted Eagle (// pennatus') are also Indian, but the latter 
only is Burmese. The various Hawk Eagles {Lophoiriarchis, 
IctinaXtus, and SpisaHtus) are woodland birds, one or the 
other of which is found in all Indian forests; while the 
European Short-toed Eagle {CireaXtus gallkus) is found through- 
out India but not farther east, and the Crested Serpent Eagle 
{Spilortiis eheela) is to be met with almost throughout the 
Empire, and is easily recognized when soaring by its strongly 
banded wings and tail. It varies greatly in size and somewhat 
in colour. Two other species of the same genus occur in the 
Nicobars and Andamans. Next to the true eagles come the 
small Buzzard Eagles {Sutastuf), with three species ; five kinds 
of Pishing Eagles or Sea Eagles {iladaXtus and PolioaXfus), all 
of large size; and the Brfihmani Kite [ILaHasttir indus), 
associated with the Hindu deity, Vishnu, 'iliis handsome 
bird, with a maroon back and the head and lower parts white, 
lives chiefly on fish, and is found commonly in the neighbour- 
hood of water. 

The Common Indian Kite (Milms govinda) swarms about 
towns and villages throughout the Empire, and its peculiar 
squealing call is almost os welt known as the coll of the Indian 
crow. A larger kite also occurs, but is rare. Six or seven 
different Harriers are winter visitors to the country ; among 
these the commonest U the Marsh Harrier {Circus aeruginosus), 
of which the handsome adult, so rare in Europe, is freriuently 
seen in India. Two other species, the Pale Harrier ( C. maerurus) 
and Montagu's Harrier (C. dturaetm), are commonly noticed 
hawking over open, grassy plains ; and to the eastward the pied 
Harrier {C. mtlanokucus) is found, especially in flat marshy 
tracts. Buzzards are represented l)y the Indian race of the 
Common Buzzard {Suteo dtsertorum), widely distributed but 
rare; by the Ixmg-legged iiuzzard {JR./erox) in the Hiraftlayas 
and Nortlii-we.stem Indio, where it is common in winter ; and 
by two kinds, both rare, one of them a Kuugh-lcgged Iluzaurd, 
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in the Himalayas only. The Goshawk (Astur palumharius) is 
also Himalayan and is largely tamed for hawking, while the 
Shikra [A. badius\ a much smaller form, is common and 
resident all over India and Burma. It too is tamed and trained 
to be flown at quails, partridges, and especially 'crows. The 
Crested Goshawk {Lophospizias trivirgaius) is a rare forest 
bird. The common Sparrow-hawk [AcdpiUr nisui) is a winter 
visitor, and the resident Besra Sparrow-hawk {A, virgaius) is 
rather locally distributed. The Honey Buzzard [Pcrnis crista- 
tus), easily recognized by the closely feathered sides of the 
head, is not uncommon. 

Passing over the rare genera, Baza and Machatratnphus^ 
the next birds requiring notice are the true falcons. The 
Peregrine [FaUo peregrinus) is a winter visitor, while the more 
deeply coloured Shahin Falcon [F, peregrinator) is resident in 
the Indian forests j the Barbary Falcon [F, barbarui) and the 
Saker or Cherrug (F cherrtig) inhabit North-western India; 
and the Laggiir [F jugger) occurs throughout the Peninsula in 
open and cultivated country. All these birds are occasionally 
reclaimed for hawking, but the sport has greatly declined in 
India during the course of the last century. The Hobby and 
Merlin are winter visitor.^, almost confined to Northern India. 
The Indian Hobby {Fako seoerus) is found in the HimUlayus 
and scattered over India and Burma, while the turumti or 
Bed-headed Merlin {ABsaknchicquerd) is common and resident 
in many parts of the Indian Peninsula. Kestrels (Tinnun- 
cuius alaudarius) are generally distributed ; the majority arc 
winter visitors, but a few breed in India. The Smaller Kestrel 
(T ctnchrii) and the Eastern Reddegged Falcon {Eryfhropus 
amurensis) are rare migratory forms, only occasionally seen. 
The only other members of the Falcon tribe requiring notice 
are the Pigmy Falcons or Falconets (MicroMerax), small birds 
scarcely larger than a lark, feeding on insects, inhabiting open 
tracts in forests, and differing from all other Accipitrine birds 
by laying their eggs in holes in trees, like owls and parrots. 
One species {M. eutolmus\ with much rufous beneath, is found 
in the Himalayas and Burma ; a sec:ond {M. mclanokucui)^ pure 
white beneath, in Assam; and a third {M. fringiilarius)^ in 
Tenassorim. 

Columbae. Pigeons and Doves are common birds in all parts of India 
and Burma, and no less than six different groups, familieSi or 
sub-families are represented. The first of these, the Green 
Ih'gcons {Treronina^^ are birds of yellowish-green plumage, 
often with patches of chestnut or lilac on the upper surfiw. 
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All have fuct adapted for perching ; they live in flocks among 
the trees, and feed on fruit The commonest forms are species 
belonging to the genus Croeppus, which are often met with 
near towns and villages, and which haunt the Banyan and 
Pipal when those trees are in fruit. The other species are 
forest birds, and arc not found in the cleared and cultivated 
parts of the country. 

The second group is composed of the large Imperial Carpo- 
Pigeons, most of which arc dark-green or coppery-brown on 
the back and grey below. Thc‘y keep to the forest tracts, such 
as the Himalayas, Burma, Orissa, and the Malabar coastlands, 
and feed on fruit One black and white bird, the Pied Imperial 
Pigeon, inhabits the Malay Archipelago and extends its range 
to the Andamans and Nicobars, The same area is inhabited 
by the only member of the third group, the beautiful Nicobar 
Pigeon {Caiomas nicobarica)^ which luus long neck-hackics and 
a prevailing coloration of metallic green with bronze reflections; 
it l)reeds in enormous numbers on Batti Malv, an uninhabited 
island of the Nicobars. The fourth sub-family is also repre- 
sented in India by a single species, the Bronze-winged Dove 
{jChalc^kafs indica)^ which haunts damp and thickly wooded 
tracts and, like the Nicobar Pigeon, feeds on the ground The 
True Pigeons {Calumbinae) coraprwe the Indian Bluti Rock 
Pigeon, a very near ally of the BlutJ Ro<^k of Europe, and 
found, likii that bird, breeding on rocks or buildings, and, very 
commonly in India, in the sides of wells, and also eastern 
races of the Stock l*igeon or Stock Dpve and Wood Pigeon; 
but whiUt the finst-named species is widely spread, the two 
latter are found only in North-western India. Several kinds, 
allied to the Wood Pigeon but l>elonging to distinct genera 
[thndroireron and Ahmmm)^ are met with in the forests of 
tho Himfllayuf^ Burma, Southern India, and Ceylon ; but they 
are rare forms, whilst the Doves, c»f which eight species occur 
in India, furnish somti of the commonest birds in the country. 

The only remaining group {GenpeiUnae) is represented by 
a single Malay species, found within our limits only in Southern 
Tenasserim. 

The Sand'grouse are intermediate in structure be!lwtt<‘n Ptcrodetc/*. 
Pigeons and the true Dame Birds. 'Phey arc chiefly found 
in open country, being most almndant in the dry setni-desert 
tracts of Sind and the Punjab. They are: tis a rule about tlie 
size of n pigeon —a few Iwjing larger-'-and of a yefllowish -brown 
ct>lour ; they are: swift of flight, they always reist and feajdi on 
the ground, and they fly to weetcr at [xirticular hours In the 
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morning and evening. Seven species occur in India, but none 
are known in the countries east of the Bay of Bengal, and only 
two of the seven are met with elsewhere in India than in the 
Punjab, Sind, Rajputana, and the United Provinces, while 
one species, belonging to a different genus {Syrrhaptes 
tibetanus\ is peculiar to Tibet. 

GallinaB, The Game Birds proper, Peafowl, Jungle-fowl, Pheasants, 
Partridges, Quails, &c., include fifty-eight species enumerated 
in the Fauna, a number raised to seventy-one in Mr, Oates’s 
Game Birds of India. The difference depends partly upon the 
limits assigned to the area, and partly on the question whether 
certain pheasants should be regarded as species or varieties ; 
but some of Mr. Oates’s additions are recent discoveries within 
Indian limits. 

Peafowl are met with throughout the greater part of India, 
Ceylon, and Burma; but the Burmese and Malay species 
{PavQ muticus) is distinct from the Common Peacock of India 
and Ceylon {P, erisiatus), having the neck green instead of 
blue, and a different crest. In some parts of India peafowl 
are considered sacred by Hindus, and they live in a semi- 
domesticated state around villages in Gujarat, KajputSna, and 
Sind. 

The great Argus Pheasant {Argusianus argus)^ a Malay 
species, is known within Indian limits only in Southern 
Tenasserim. The Grey Peacock Pheasant (Polyplecirum 
chinquii) inhabits the forests of the Lower Himalayas east of 
Sikkim, and the hill ranges of Assam and Burma. 

The Indian Jungle-fowls are three in number* The Red 
Jungle-fowl (Gallus ferrugineus), from which all domestic fowls 
are derived, inhabits a large part of South-eastern Asia, 
including Burma, Assam, the Lower Himalayas throughout, and 
the Peninsula as far south as the Godavari to the eastward, but 
not west of about 8o® E. long. The remainder of the Indian 
Peninsula is inhabited by the Grey Jungle-fowl (dr. somerati), 
easily recognized by yellow and white spots of peculiar struc- 
ture on the neck-hackles of the male ; while a third S|)ecies 
[G. lafayettii) is peculiar to Ceylon. Each has its own peculiar 
call-note or crow. The Burmese race of Red Jungle-fowl 
differs from the Indian by having a red instead of a white 
ear-lappet, and it is said to be more easily tamed. 

Jungle-fowls arc ve*y nearly allied to Pheasants, of which 
however, using the name as generally understood, none inhabit 
India proper or Ceylon, while four Himalayan genera are 
unknown in any other part of the Empire. These arc the 
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Chlr Pheasant (Catreus walliehi), the Koklas or Pucras 
(Pufrasia macrolepka), the Monals {Lepfio/iAorus refulf^m and 
L, impeyanus), and the Ktood Pheasant {Itkagenes enmius). 
'ITie Homed Pheasants or 'I'ragopans, sometimes wrongly 
called Aig;us Pheasants, are represented by two species in the 
Himalayas, one {Tragt^n melanoeephalus) to the westward, 
and the Crimson Homed Pheasant (7! in Nepal, Sikkim, 

and Bhutan, while a third species (71 blythi) is found in some 
of the higher hill ranges south of Assam. All of these genera 
are Central Asiatic and are represented in parts of China. 
The true pheasants of the genus Phasiantts, occurring through- 
<tut temperate Asia, are represented by two species {P. kumiae 
md P, e/egans) in Northern Burma and Manipur; while the 
beautiful Amherst Pheasant {CtUhphasis amherstiaZ) has been 
met with on the frontier between Burma and Vunnan, and one 
species of the Malayan Fire-t)acked Pheasants [Lophura rufa) 
ranges into Southern Tenasserim. 'Phe genus Gtnnaeus, con- 
taining the Silver f^easnnts of China and the Himfllayan Kalij, 
comprises four species in the l^wer Himftlayas (one of them 
also inhabiting the ranges south of Assam), and several Burmese 
kinds, the precise number l)cing rather uncertain, as they show 
a tendency to pass into each other. To the ea.stward these 
birds approach the Chinese Silver Pheasant in plumage and 
size ; to the westward they resemble more nearly the Himii- 
layan Kalij. 'I'hey are known os Silver Pheasants in Burma. 

The Spu^fowl8 (Galloperdix) are about the size of a 
partridge. 'I'hey keep to forests and arc found only in India 
and Ceylon, being unknown east of the Bay of Bengal and 
west of the Indus river, though one species occurs at the base 
of the Himalayas in Oudh. 'I'heir name is derived from the 
presence of two or more spurs on each tarsus in the mal^ and 
wmetimes in the female. Two kinds inhabit the Indian 
Peninsula, and one is peculiar to Ceylon. A bird known as 
the Western Bamboo i'artridge [Pamlmsieola fyUhii), found 
in the hills of Northern Burata and Assam, and congeneric 
with siKscies inhabiting Southern China and Formosa, may 
represent the Spur-fowls of India. 

A considerable number of small Indian gallinaceous birds 
not having any very definite relations to each other may fur con- 
venience be classed collectively as Quails. 'I'he most important 
are the Common or Grey Quail {Cotumix communis), a winter 
visitor to India and Burma, and the Black-breasted or Rain 
Quail (C. conmandtlka), a resident siiecies. 'I'o the eastward 
a few individuals of the Jaiianese race of the Grey Quail 

vou I. K 
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{C.jafonica) aie said to have been obtained. Next in impor- 
tance are five species of Bush Quail ; two of Perduula, peculiar 
to the Indian Peninsula, except that one of them occurs in 
Northern Ceylon; and three of Microperdix, two of which 
inhabit the Indian Peninsula, while the third has recently 
been discovered in Manipur. Then there is the Bluc-brca.sted 
Quail (Excalfactoria ckinensU), resident in swampy country 
throughout the Empire ; and two species which only just come 
within our limits — the Mountain Quail [Ophrysia suptreUmd), 
of which a very few specimens have been obtained at Mussoorie 
and NainI Tal; and the Green Wood Quail {RoUulus roulroul), 
a Malay bird found in Southern Tenasserim. 

Another group may be classed as Partridges. This includes 
in the first place five species of Franeolinus, beginning with the 
Black Partridge or Common Francolin of the Mediterranean 
countries vulgaris), found throughout Northern India, but 
replaced in the Bombay and Madras Ih'csidencicB generally 
by the Painted Partridge (AI pietus), and in Northern Burma 
by the Chinese Francolin (/I chinemis). Two other Indian 
partridges, by many arranged in a different genus (Ortygiornis), 
are the common Grey Partridge, found throughout India ami 
Northern Ceylon, and also westward as far oh the Persian 
Gulf, but not east of the Bay of Bengal ; and the Kyah or 
Swamp Partridge, wtuch inhabits the high grass Jungles of the 
Ganges and Brahmaputra plaias, The remaining psutridges 
are not found in the Indian Peninsula. They are t^ Chikor 
(Caaaiis thuear) and the Sisl (Ammoptrdix 
Western Asiatic types, both found in the hiUs of the Puttjib 
and Sind, and the Chukor also throughout the Western 
HimSlayas; a species of true Partridge {Ptrdix hodgsonhdi, 
allied to the European bird but inhabiting Tibet; and the 
Hill Partrid^s {Arioricola, Tropicoptrdix, and Caloperdix), 
three of which, belonging to Artorieela, are Himalayan, and 
five more Assamese or Burmese. All are about the same size 
as the common partridge, and they ore rather handsome birds, 
inhabiting forest. 

In the Higher Himalayas are found the Snow Portrirlge 
(Zenoa ttivieo/a), a bird much resembling Ked Grouse in size 
and appearance ; and two species of Snow Cocks [Ttlraoga/hif)f 
fine birds about the size of a Capercaillie. 

Lastly, in the Nicobar Islands, a species occurs of the fumBy 
Megapodiidae^ the other members of which fiunily inhabit the 
Philippines, Celebes, Papuasia, and Australjhu Like their 
the Nicobar Megapodes lay their eggs in moutrdz of dec^aying 
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vegetable matter built by themselves and supplying the heat 
necessary for incubation. 

Although differing in several important anatomical characters, Uemipodii. 
the live species of Hemipodes (Tumix) found in the Indian 
Empire much resemble quails in size, appearance, and plumage, 
but are distinguished by having no hind toe. Fences are 
larger than males, and while the latter sit on the e|^ and 
guard the young brood, the females challenge and fight each 
other. These birds are generally found singly in grass. 

The next Order consists of Rails, Finfeet, Cranes, and Bustards. Oiallae. 
The Rails (Rallidac) comprise nineteen species belonging to 
ten genera. Several are Wiitcr-rails, belonging to the genera 
Ralltis, Hypotaetiidia, and Porsana ; there arc three kinds of 
banded Crakes (Rallim), and other Crakc.s, Watcr-hcn.s, and 
Moor-hens, referred to Amauraruis and GaUinula, I'hese are 
seldom seen, as they hide in grassy swamp.s ; the only birds 
at all commonly observed are the White-breasted Water-hen 
(AmauromispAoemenrus) and the common Moor-hen {GalUmUa 
chloropus\ both of which are widely distributed throughout India 
and Burma, 'lire Kora or Water Cock {GaUUrex cimrea) 
inhabits warm swampy plains, especially in Bengal and Assam, 
and is often kept tame by natives. The Purple Moor-hen 
{Porphyria poUocephalui) is common among high reeds 
around large marshes, and climbs about the reeds like a 
gigantic Crass- warbler; and the (iommon Coot {Fulica atra), 
though very locally distributed, is found on many of the larger 
pieces of inland water. 

The Ma.skcd Finfoot (Ileliopais personata), the toes of which 
are lobed like a Coot’s, is the only Asiatic representative of 
the family Heliornithidac, the few other existing memben of 
which are African or American. It is found on the coast, or on 
rivers, from Assam through Burma to Malacca and Sumatra. 

Six kinds of Cranes (Gruidae) are met with in India or 
Burma. Of these the Demoiselle {AnthrepoiAs virge>)t the 
Common Crane {Gnu eomnnunis), and the Great White Crane 
(G. Itucof^erams) are winter visitors to Northern India, the 
Demcdselle and Common Crane being found as far south as 
the l>eccan, often in laigc numbers. The Silras Crane {G. 
antlf^Kt) and its Burmese representative (G. sharpii) are 
resident species, large and beautiful birds, generally protected 
and seldom or never molested by the inhabitants of the country. 

'they are consequently very tame. Another Crane (G- 
moHoehus), a s[>ec!es of North-eastern Asia, has recently b^ 
obtained in Assam. 
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The Bustards are six in number. None of them occur in 
Burma or in Ceylon. The Great Bustard and Little Bustard 
of Europe have been occasionally obtained in the extreme 
North-west of the Punjab only. The Great Indian Bustard 
[Eupoioiis edwardsi), males of which often weigh 25 to 
30 lb., is resident; it haunts open plaias in North-western 
India and the Deccan as far south as Mysore. I'he Houbara 
[Houhara macqueeni), a much smaller bird, is a winter visitor 
to the Punjab, Sind, R3.jput3.na, and Northern Gujar3t. Thi! 
two Floricans (Sypheotis) are peculiar to India and breed in 
the country; the smaller of them (5. aurita) being found 
throughout the Peninsula, while the larger species (.S', bef^alen- 
Hi) is met with only in the plain of the Ganges and Brahma- 
putra, In both the male becomes black in the breeding 
season. 

The next Order contains, besides the Plovers and .Snipes, 
several families of wading-birds of small or moderate size. 

The first of these families contains the .Stone Curlews or 
Stone Plovers (Oedientmidae), represented by the (.'ommon 
Stone Curlew, often called the Bastard Flori»in in Inilia 
[Oedienmus seolopax), an inhabitant of .stony ])Iain.s, aitd also 
two species of Esaeus, the Great Stone Plover (E. mun'i- 
rostris), found on the banks of rivers, and the Australian Stone 
Plover (£. magHimtris), which lives on the shores of the 
Andaman Islands. The next fiunily (Dromadidac) containH 
a single species, the Crab Plover {Dfvmas ard^/d), a white 
bird the size of a pigeon, found locally on the shores of tire 
Indian Ocean. The third family {OlareoUdat) comprises the 
Coursers and Pratincoles. The Coursers or Courier Plovers 
include two species of Curstrius (C. coromandelieus), peculiar 
to India, and a European bird (£7. gcdliats), found in the 
Punjab, Sind, and R3jput3na. These birds inhabit open 
plains; but the third Courser [RJHnoptilus Intorguafus), a 
member of a genus that is with this exception purely African, 
is found in thin forests from the Godavari valley to the 
neighbourhood of Madras. Of Pratincoles or Swallow Plovers 
[Glamla), three species are Indian, two l)eing widely dis* 
tributed and breeding, whilst the third is the European 
Collared Pratincole, which has been found in Sind. A fourth 
family (Parridae) consists of the Ja^anJls, marsh birds w^ 
enormously long toes and claws, by means of which they can 
run over floating leaves of water-lilies and other planti* 'IVo 
species are Indian, the Bronze-winged Ja^anK {MHepldUts 
indicus) and the Pheasant-tailed Jafanfl {JSjydf 9 pdUuhnm 
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chirurgiis)^ both found throughout India and Burma in suitable 
localities. 

The Plover family (Charadriidae) includes, besides Plovers 
and Snipes, a considerable number of waders, many of which 
are migratory, and it may be divided into four sub-families. 
The first of these [Charadriinae) contains, besides the Plovers 
proper, the Turnstone, a rare winter visitor to the sea-coast. 
Then come several birds more or less allied to the Lapwing 
(Vandlus vulgaris\ itself a winter visitor to North-western 
India. These are the Red-wattled (Sarcogrammus) and 
Yellow- wattled Lapwing {Sarciophorits\ common Indian types, 
known by their peculiar cries, that of the former being 
anglicized as ‘ J )id-you-do-it ’ (* Pity-to-do-it ’ is nearer the 
bird’s cry). A species of Harcogrammus occurs in Burma, 
but no Sarchphorus ranges cast of the Hay of Bengal. Another 
allied form is the Indian Spur-winged l^lover (Iloplopiems 
found on the banks of rivers, usually singly, in 
Central and North-eastern India and Burma. Here also 
belong some migratory birds included in the genera Micr^- 
samps and Chettusia^ which visit parts of Northern India in 
winter. The typical migratory plovers are the Eastern Golden 
Plover {CAaradrius fu/vus), found in open country throughout 
the Empire in winter; the European Golden Plover (C 
pluviaHs)^ occasionally obtained in North-w<tstern India j the 
Grey Plover [Squaiarola hchiHlca)^ not common but widely 
distributed; and several species of AvgialUis or Sand and 
Ring Plovcns, one of which, tlie Little Ringed Plover {At, 
dMa)^ common throughout the Empire, breeds in large 
numbers in India, although even in thi.s case the majority of 
the birds seen in winter arc? migratory. The Kentish Plover 
{Ae, aiexandrina) also breeds at times in the Indian Peninsula. 

The next sub-family (Ilaemaiopodinae) contains the Sea-Pie 
or Oyster-catcher (Jiaematopas astrategus)^ a winter visitor to 
the Indian coast; the Black-winged Stilt (Jlimmtopus candidus\ 
a common, and the Avocet {Jtuurvimtris a rare 

winter visitor, the former alone extending its range to Burma ; 
and the Ibis-bill {Xbidarf^ncfms struthsm), formerly known sxs 
the Red-billed Curlew, a Central Asiatic bird, found resident 
on the Higher Himalayas and the NSgfi Hills in Assam, 

The Toianitm contain the Curlews, Godwits, Sandpipers, 
and Stints. Both the Curlew {jSAsmmus arquatd) and the 
Wbimbrel (A^. pJuuopui) are winter visitors, and so is the 
Block-tailed Godwit {/Jmosa b$llgica\ while the Bar4aflod 
Godwit (Z. lapponica) has hitherto been obtained within Indian 
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limits only in Sind. Sandpipers and Stints are found every- 
where, the commonest forms in India being the Wood Sandpiper 
[^otanus glareold) and the Green Sandpiper (2! ockropws\ 
both known as ‘ snippets ’ by Indian sportsmen. Redshank^ 
Spotted Redshanks, Greenshanks, Ruffs and Reeves, Sandcr- 
lings, Little Stints, and other kinds of Tringa, Dunlins, and 
Red-necked Phalaropes are among the migratory waders that 
visit India in winter, while some other forms, as the Grey 
Phalarope, have been obtained occasionally. The Red-necked 
Fhalarope is common on the BaluchistSn coast, where it spends 
the day in flocks on the sea, often several miles from land. 

The Woodcocks and Snipes, with long, soft sensitive bills, 
form the last sub-family {Seolqpadnae). The Woodcock breeds 
on the Himalayas, and in winter visits the Nilgiris and other 
hill ranges of Southern India in considerable numbers. The 
Snipes found generally in India belong to two species: the 
Common Snipe, or Fantail [Gallimgo coelestis), identical with 
the European bird ; and the Pintail Snipe {G. s/enura), an 
eastern species, distinguished by having twenty-six tail-feathers 
instead of fourteen or sixteen, the outer eight on each side 
being narrow and stiff, and by some slight differences of 
plumage, especially by the wing-lining and axillaries being 
richly barred with blackish-brown. The Common Snipe is the 
more abundant to the westward in India, the Pintail is the 
prevalent form in Burma. The Jack Snipe {G. ga/Situfy) 
is tare, except occasionally in Northern India. Two large 
snipes, the Wood Snipe ((?. ntmorieoh) and the Hfanillayan 
Solitary Snipe (G. sciitona), inhabit the HimlUayan and Aaum 
hills, and the former is also found in the hills of Southern 
India. The Painted Snipe {Rosirahtla capetuis), a non-migmtory 
bird of weak flight, with the sexes differing in plumage, is found 
throughout India, Burma, and Southern Asia, and also in Afri<» 
and Madagascar. 

Gulls and Terns form an Order by themselves, nearly allied 
to the Plovers, as might be inferred from the similarity between 
the eggs. 

Seven kinds of Gull are found on the coasts of Sind and 
Baluchistan; of these ortly four are known from the Bay of 
Bengal, and only two in Ceylon, there being a considcwabic 
diminution in the numbers to the eastward and southward* 
The commonest kinds in India are the Ijaughing Gull {Istu 
riii&undu!), the Brown-headed Gull (Z. vaA 

the Yellow-legged Herring-gull (Z. tcuMmemt)^ with, to the 
westward, the Sooty-Gull (Z. AmprieJU), the ^totttde^biUed 
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Gull (L. gelastes), and the Dark-backed Herring Gull (Z. affinis). 

The first three are often seen about rivers and large marshes 
inland. None breed in the Indian Peninsula. 

Terns are more numerous in India than gulls, there being 
twenty-one species known, including two kinds of Noddy 
(A/iffus), only found on the open sea, and three other oceanic 
terns. The common terns found inland about rivers and 
marshes are the Whiskered Tern {Hydrochelidon kybrida\ the 
Caspian Tcm (flydroprogne caspid^^ikA Gull-billed Tern \Stema 
anf^iea), the Indian River Tern {S. seena), and the Black-billed 
Tern (£ melanogaster), the last being one of the commonest of 
Indian water-birds. The Indian Skimmer, or Scissurs-bill 
{^Rhynchops albieollis), with both mandibles of the bill com- 
pressed and the upper the shorter, is very tern-like in 
appearance, but differs in many respects. It keeps to rivers 
and large pieces of fresh water. 

Richardson’s Skua {Stereorarius erepidatus) occurs in winter 
on the Makrfln and Sind coasts, and individuals of two other 
species of Skua have been recorded within Indian limits. 

Pelicans, Frigate-birds, Cormorants, Gannets or Boobies, steuno- 
and Tropic-birds, all distinguished by having the four toes 
united by a web, form the next Order. Only the Pelicans 
and Cormorants arc found inland ; members of the other three 
families are oceanic ; two kinds of Frigate-birds, three Boobies, 
and three Tropic-birds have been observed in the Indian seas. 

Four kinds of Pelicans occur in India; but of these the 
Dalmatian Pelican {Pflkanus trispus) is only found in winter 
in the north-western part of the country, and P. onxrotalus is 
rare as an Indian bird. 'Phe other two species, the Kostern 
White Pelican (/'. roseus) and the Spotted-billcd Pelican 
(i*. pfuUppensit), ore more genendly distributed, the latter being 
the commonest, and breeding in the country. 

Three Cormorants arc among the resident Indian water 
birds: the Large Cormorant {Phalaeroeorax eario), the Indian 
Shag (P.JidseievWs), and the Little Cormorant {P. Jgvameus), 
the latter being by far the commonest The Indian Darter or 
Snake-bird {Phha mhnogaskr) ia alao generally distributed. 

Of the four Indian members of the Cormorant family, the 
Ijorge Cormorant alone is met widt on the sea. 

The Petrels ate oceanic birds. Five species have been Tabhisn*. 
recorded in the seas around Indio, and others indicated. 

Small Stormy Petrels are not rare^ and probably two or three 
species are represented, but very few specimens have been 
obtained. A Shearwater (Puffinus ptrsieui) is met with, off 
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Bombay and Sind, and another species (R. chlororhynchus) has 
been occasionally recorded from Ceylon and Makr^. 

Hcrodiones. The Ibises, Spoonbills, Storks, and Herons form a far 
more important part of Indian bird life. The Ibises are the 
White Ibis [Ik’s mdanocephald)^ a near relative of the Egyptian 
Sacred Ibis ; two kinds of Black Ibis ijmeotis papillosus of 
Northern India, and /. davtsmi of Southern Burma) ; and the 
Glossy Ibis. All except the last are resident, and even the 
Glossy Ibis breeds in Sind and in Ceylon. Spoonbills {Phitaka 
leucorodia) are somewhat local, but they occur and breed in 
several parts of India, though not in Burma. 

Among Storks, the common White Stork (Ciconia a/lni) 
and the Black Stork (C. nip^a) are winter visitors to Northern 
India, while the White-necked Stork [Dissura tpis€opus\ a 
common Indian bird, the great Black-necked Stork {Ximrhyn- 
chu$ osiaHcui)^ two kinds of Adjutant [LeptopHlus dubius and 
Djamni€iis\ the Painted Stork [Pseudotantalus kucocepkalus\ 
and the curious Open-bill [Anastomus oscitans) are resident. 
The Larger Adjutant (Z. dubius) was formerly common in 
Calcutta from March to October, being attracted by the 
heaps of refuse; but improved sanitary regulations have 
banished both offal and Adjutants from the city. All t!ie 
storks named are widely distributed, but Anastomus is par- 
ticularly common in the great plain of Northern India, 

The Heron family (Ardeidae) is represented by eleven 
genera and twenty-one species. The principal of these are 
the Common Heron (Ardsa oinersa), the Eastern Purple Hercm 
(A, mamlhnsis\ and the throe White Egrets (Herodia alba^ 
large ; H intermedia^ smaller ; and H garzetta^ smaller still), 
with the Cattle Egret {Bubulcus coromandus\ which is white 
in winter, but becomes buff-coloured in the summer. All of 
these are common and widely distributed. 'Fhe Reef Herrms 
(Lepterodius) keep to the coasts, and present the remarkable 
peculiarity of some individuals being pure white, others slaty 
grey. The small Pond Herons, or ‘ paddy-birds * as they arc 
commonly called in India, belong to the genus Ardeola. Oxte 
of them {A. grayi) occurs throughout the Empire and is very 
common ; it is dull greyish-brown when sitting, but makes a 
startling display of its white body and wings when it flies away* 
A second species {A. bacclms) inhabits Burma. The* Uttlc 
Green Heron [Butorides javanica) and the Night Heron 
{Nyetkorax grisms) are crepuscular in their habits, as are the 
Malay Bittern [Gorsachius)^ several species of Little Bitterns 
(Ardetta)^ the Black Bittern [Dupetor jdavko/Bs)^ and the 
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European Bittern {Bofaurus sfe/Iaris), the latter alone being 
migratory. None of the Bitterns are common ; all hide in long 
grass and reeds during the day. 

Two Flamingoes are found in India and Ceylon, none being Phoeni- 
known to the east of the Bay of Bengal. The Common 
Flamingo (Photnicopterus rosetts) is locally common, especially 
in the north-west of India. The Lesser Flamingo {P. tninor) 
is a rare bird. 

Two kinds of swan, the Mute Swan [Cy^nus olor) and the Anseres. 
Whooper (C. ptusia/s), have been obtained as rare stragglers in 
North-western India- Of geese, five species visit the country 
in winter, but only two are anywhere common. These are the 
Crey {Anser /erus\ which is a visitor to Northern India 

and Northern Burma, and especially to North-western India ; 
and the Barred-headed (loose (A. indicus)^ which is common 
in winter in Northern India and Burma, and rarer, though 
occasionally met with, as far south as Mysore. 

Ducks are numerous, most of the common European kinds 
visiting India, and there ore several resident species as well. 
Altogether twenty-one genera are represented, or, including 
Smews and Mergansers, twenty-three. The majority are winter 
visitors ; and of these the Sheldrake, Mallard, Widgeon, and 
Marbled Duck, as well as some occasional visitors, such as 
Falcated Teal, Baikal Teal, Eastern (or Bacfr’.s) White-eyed 
Duck, Sc^aup, and (loldcn-cye, appear only in the northern part 
of the country; others, like the Oadwall, Shoveller, Pochard, 
Redr:r(!Stctl Pochard, White-eyed and 'rufted Ducks, range 
about as far south as Mysore in India and Ava in Burma, l)Ut 
are rare or wanting farther to the southward. A few, however, 
of which the principal are the Ruddy Sheldrake or Brilhmani 
Duck, commonly seen in pairs on the banks of riveni, the 
Pintail, Common 'Peal, and Blue* winged Teal or Garganey, are 
found almost throughout the Empire in winter. The Mallard 
and White-eyed Duck breed in large numbers in Kashmir. 

'I'he resident Ducks, which breed in tropical India, are the 
following : the Ckmnb Duck or Nukta {SarHdi^ms)^ widely 
distributed ; the rare White-winged Wood Duck of Assam, 

Burma, and the Malay countries; the Pink-headed Duck 
(PAffdonifsa)^ almost peculiar to Upper Bengal; the two 
Whistling 1'eals (DendriHyjfm), found generally throughout 
the Empire, the smaller kind f/>. jamnica) being very 
ctommon ; the little C:otton Teal {Neiiopm coromanddianus), 
with similar distribution; the Spotted-billed Duck (Ams 
ptHciltirhyntha), common in India and Northern BurttOt 
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but replaced in parts of the Shan States by the allied Chinest* 
species (A, %onorhynchci) \ and the Andaman Teal, almost pecu- 
liar to the Andaman Islands, though it has been obtained 
in Pegu. 

Smews visit Northern India in winter, and the Goosander 
{Merganser castor) is common along the base of the Himalayas 
at the same season. The Goosander has also been found in 
parts of Bengal and in Northern Burma, and it breeds in the 
interior of the Himalayas. The Red-breasted Merganser is a 
rare visitor in winter to the coasts of Sind and Bombay. 

The Indian Little Grebe {Podicepes capensis^ v, aldipe/tnis) is a 
permanent resident generally distributed in India and Burma, 
The Great Crested Grebe [p, cristatus) visits Northern India 
and Burma in winter ; and the Eared Grebe (jP. nigricolUs) is 
of much rarer occurrence. 


Reptiles 

The Reptiles of India are far more numerous than the 
Mammals, and more destructive to human life ; .snake- bites uloms 
cause more deaths than all the wild beasts together. As 
already stated, 146 genera and 534 species of Reptiles were 
described in the Fauna in 1890 ; but a fresh enumeration 
made ten years later, in xgoo, shows an increase in the num« 
hers to 153 genera, containing 558 species. These belong to 
three Orders : (x) Emydosauria, or Crocodiles ; (2) Cktknia^, 
or Tortoises and Turtles \ and (3) Squamata^ or Lixards and 
Snakes, 

, Three kinds of Crocodile inhabit India, two with broad 
snouts belonging to the genus Crocodilus^ and one with an 
elongate snout belonging to the genus Gavialis or Ghariydl, 
The former are often called ‘ alligators ’ in India ; but no repre- 
sentative of the American crocodiles, to which the name 
* alligator’ properly applies, is Indian, although one is Chinese. 

The common fresh-water Crocodile of India, (Jeylon, and 
Burma, found in almost every river and marsh and often 
in ponds, is C, palustris^ the magar of Northern Indio, a 
species that seldom, if ever, exceeds 12 feet in length. The 
large crocodiles found in Indian and Burmese estuaries and in 
some of the larger rivers, and occasionally seen in the sea, 
belong to another species (C. poro 5 us\ which attains much 
greater dimensions and has even been Imown to measure more 
than thirty feet long. This large crocodile is found in suitable 
localities all round the Bay of Bengal, and also west of Cape 
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Comorin in Travancore and Cannanorc, but it has not been 
positively identified farther to the north-west. It is still un- 
certain which species inhabits the delta of the Indus, but 
C.palustris is found at Magar P!r, west of Karachi, and in 
Baluchistan. C.porosus is distinguished from C. palusiris by 
having a snout more than i i times as long as it is broad, and 
generally by wanting the two pairs of small anterior nuchal 
shields just behind the occiput and considerably in front of the 
four large shields, with two or four smaller scutes at the side, at 
the back of the neck, which arc found in both species. In 
Gpalusfris the snout is less than times as long as it is 
broad. 

The Ghariyal has had its name converted into ‘Gavial,’ prO' 
bably through a blunder or a misprint. It is purely a fish- 
eating river crocodile, never found in ponds or marshes, nor (so 
far as is known) in tidal estuaries. It inhabits the rivers Indus, 

Ganges, and Brahmaputra and their tributaries. It is also found 
in the Mahanadi river in Orissa, and the Kaladan in Arakan ; 
and as the Ghariyal never crosses the land as C, palttstris docs, 
nor enters the sea as C. perosus is in the habit of doing, its 
presence in the MahanadI and Kaladan may indicate that 
these rivers were at one time tributaries of the Ganges. The 
Ghariyal is a species of considerable antiquity, and its remains 
arc found abundantly in the Pliocene beds of the Siwalik hills. 

'fhe few species of land tortoises properly so called that arc chulnnia. 
found in India and Burma are of no particular interest. Thu 
commonest, Testudo tlegans in India and T. playtynota ii> 

Burma, have prettily marked shells with radiating yellow streaks 
on a black ground. 'I'hc ordinary fresh-water tortoises inhabit 
ing rivers and marshes are numerous and lielong to various 
genera ; more are found in Burma than in India, but eight 
species are recorded from the Gangetic area. Among the.se 
are the comparatively large /iatapur basha and one or two 
allied species, of which the caraiwce is often 1 i to a feet long. 

These are herbivorous and edible. 

'I'he river turtles of the genus Trictiyx and its allies are 
generally depressed in form and have the carapace covered liy 
a soft skin. Some grow to a considerable sisc, exceeding the 
measurements usually given in Uioks 1 thus Chitra indiea is 
said by 'I'heotiald to have a carapace three feet long. These 
turtles are carnivorous and aggressive. The genus /Sti^ytiu, 
belonging to the same family, is smaller and more glolxaie. All 
arc widely distributed. 

In the seas around India aro found the Green 'f'urtia 
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[Chelone mydas\ the Hawk*s-bill Turtle (C. imbricaia)^ both 
with four pairs of lateral or costal shields above, the Logger- 
head {Thalassockelys careita) with five pairs, and the great 
Leathery Turtle {Dermochelys conacea)> The Green Turtle 
alone is herbivorous and edible. The Hawk*s-bill Turtle 
yields the tortoise-shell of commerce. 

Squamata. Lizards and snakes are remarkably numerous, the former 
being represented in India, Ceylon, and Burma by 55 genera 
and 225 species, besides a Chameleon ; and the latter by no 
less than 78 genera and 286 species. The distribution within 
the Indian area of these two groups, of which only a few type.s 
ore fluviatile or marine, is different from that of the crocodiles, 
which are entirely aquatic, and the tortoises, which are mainly 
aquatic. Among the land Reptiles there is a greater di.stinction 
between the genera inhabiting different parts of the area than 
is the case with the Mammals and Birds. 

Eight different families of Lizards arc represented in the 
Indian Empire, but threi* of them furnish the bulk of the 
genera and species. These three are the Geckoes (Geckon- 
idae), Agamoids (Agamidae), and Scimiues (Scincidae), 
comprising between them thirty-five genera and 200 s[)ecieK. 
Geckoes are the most familiar of all, because several .specii;.s, 
belonging to the genus Hemidaetylus^ are found in housirs, atul 
are well-known by the facility with which they cling to walls and 
ceilings by means of the peculiar plates with which the lower 
surface of their digits is furnished. Besides the small House 
Geckoes found commonly in India, a larger species, often 
a foot long [Gecko vertidUatus)^ enters human habitations 
in Eastern Bengal and Burma, where it goes by the name c»f 
iouk 4 aiy a name derived from its loud call. Other Geckoes 
also have calls, though generally less loud. The great majority 
of the (vcckoes are nocturnal \ they are found on rocks, stems 
of trees, or the ground. 

Several of the aganioid lizards are fore.st-ctwellers, among 
these being the so-callcd Flying Lizards Ixdonging to the 
genus Draco^ represented by several species in Assam and 
Burma, and by one species isolated in Malalmr. Most of the 
agamoids are, however, ground lizards. Two kinds, Vrom<isHx 
of North-western India and IJolepis inhabiting Burma and 
Travancore, live in holes in the ground made by themselves. 
Both are herbivorous, whilst other agamoids are insectivorous. 
By far the commonest agamoid lizard is Cedotu verskohr^ 
found all over the Empire, and known as the Gfioodsucker' in 
Southern India. Mal^ of this lizard assume brilliant colours 
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in the breeding season, red and black predominating. Scinques 
arc ground lizards, usually of small size, with short limbs 
(occasionally rudimentary or wanting), and a more or less 
anguiform mode of progression. In their movements, and in 
their being clad in small and generally polished scales, they 
approach the snakes. The other families that require notice 
are the Lacertidae or true lizards, of which fifteen species are 
known in various parts of India, and the Varanidae or 
Monitors, called goh-samp in Hindi. These last arc much 
larger than other lizards; one species [Varanus salmtor) 
grows to a length of over six feet, and is found about rivers, 
estuaries, and marshes, often in the water. Other species of 
smaller dimensions inhabit drier localities; one [V, grisms) 
is found in th(‘. desert r<‘gions of North-western India. A 
single species of Chameleon inhabits the wooded regions of 
the Indian Peninsula and (Ceylon ; but no representative of 
this typically African group is found to the east of the Bay 
of Bengal, nor even, so far a.s is known, in the Himalayas. 

Snakes constitute more than half of the Indian Reptiles. Snakes. 
In many, perhaps in most, i)arts of India it would nevertheless 
be difficult to find more than about a dozen species, and these 
would need some searching for ; the large total is made up by 
a great number of local forms inhabiting particular localities. 

Thu.s, one whole family of small snakes, the Rough 'Fails 
(UropcUidae), comprising seven genera and forty-two s]>cci<;s, 
is peculiar to Southern India and Ceylon, and almost confined 
to the hill tracts, 'rhis is the only instance known of a family 
of snakes having so small a range. In fact, India is the only 
country in the world inhabited by all the known families of 
living snakes. 

The Typhlopidae, thirteen specie.^, are still smaller jthan the 
Uropelti^e, some of them almost resembling worms in 
appearance. One species braminH$\ 7 inches long 

and J to I inch in diamt^icr, is common, and is occasionally 
met with in large numbers in decayed wood. Passing over 
one or two other small groups, the next that deserves notice 
contains the largest living snak(*s. 'Fhis is the Boidae, to 
which i’ythons and Boas belong. One species of i'ython 
{P, molund) is found in parts of India, another {IK nticulatus^ 
inlmbits Burma and the Malay countries. 'Fhe latter is the 
larger, and is said to grow to 30 feet in length ; IK maturut 
rarely exceeds 12 feet, though individuals up to 30 feet long 
have been recordtd. Allied to the liuas are the genera 
(Mtgy/opAis and nr)ne of which much exceed 3 feet iti 
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length. They have very blunt tails, and one species {Eryx 
johnii) is commonly carried about by snake-charmers and 
exhibited as a two-headed snake, the tail being occasionally 
manipulated and furnished with glass eyes to assist in the 
delusion. 

The great majority of Indian snakes, however — 57 genem 
out of 78 and 200 species out of 286 — belong to the family 
Colubridae, divided into three sections, the first comprising 
forms with solid teeth, the second including those with one 
or more of the posterior maxillary teeth grooved, and the third 
with the anterior maxillary teeth grooved or perforated. 
Snakes of the first section are harmless ; those of the second 
division are probably all slightly poisonous, but they are in 
no case dangerous to human life; the third section includes 
some of the most poisonous snakes known. It should he 
added here that it is extremely difficult to distinguish a 
venomous .snake from a harmless one except by the examina- 
tion of its teeth. All dangerous venomous snakes, whether 
belonging to the Colubrine family or not, havt* a i>erforatecl or 
grooved fang in front of all the other teeth on side of 
the upper jaw, and this fang is almost always considcral)!/ 
elongate. 

To the first section of Colubrine snake.H and the sub-family 
CcIuMnae belong a very large number of Indian of 

which the best known and commonest are the following. 
Lycodm auttcus, sometimes called the * carpet snake,* rarely 
exceeds 2 feet in length j it is dark brown or blackish with, 
in general, whitish reticulation. This snake is often mistaken 
for the venomous karait^ which is similarly marked, but whidr 
grows to a considerably larger size. The dhaman or Rat 
Snake [Zamenis mu€osus\ the largest of the common snakes, 
often measures between 6 and 7 feet in length. This snake 
lives on small mammals, lizards and frogs, and is found 
throughout the Empire, while an allied species (Z Jk^rros) 
inhabits Burma and the Eastern Indo-Malay region. Another 
and smaller 2 !ap$ems (Z mntrimaculatus') is perhaps the 
commonest snake in the dry regions of North-western India. 
Some of the species of TVopidonotus are also common, es- 
pecially the pretty little T stolatus, which is particularly 
abundant in Bengal and Burma, and the larger T* 
generally found in or near water. 

The second section of the Colubrine snakes, having one or 
more of the posterior maxillary teeth grooved, comprises three 
sub-families all represented in India. One of these^ however, 
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distinguished by the possession of gular teeth, contains a single 
rare species (Elaekistodon wesiermanni), of which hitherto 
only two specimens, both from Bengal, have been recorded. 
Of the other two sub-families, one, the ETomaiopsinae, consists 
of water snakes, chiefly inhabiting estuaries, though some arc 
found in large rivers and others in the sea. They are easily 
recognised by the position of their nostrils on the upper surface 
of the snout. The commonest kind is Cerberus r^nchops, 
which lives in the mud of e.stuarics and the coast, and feeds 
on fish. The other sub-family (Eipsadinae) contains several 
Indian snakes belonging to the genera Dipsadomorphus {pipsas\ 
Psammophis, Dryophis, Chrysopelea, and others, some of which 
are locally common. One of those most frequently seen 
is the very slender Dryophis mycterizans, sometimes called 
‘whip snake,’ which is found in grass or bushes, twined 
among the stems. 

The poisonous Colubrine snakes belong to two sub-families, 
the //ydropAiinae and the Elapinae. The HydroplUinae are 
.sea snakes, and are commonly seen swimming in the sea near 
the coast ; they abound all round India, and some kinds enter 
tidal streams. Some twenty-seven Indian species are known, 
but most of them ore rare. 'Fhe Elapinae include the Cobra 
(JVoM iripudians), one of the commonest and most deadly of 
Indian snakes ; the larger Cobra or Hamodryas (JY. bungarus ) ; 
the kiirait {Pungarus Candidas or eaeruleus) ; and the raj-samp 
[B, fasciatus). Cobras are found almost throughout the 
Plmpirc, and arc commonly three to four feet long, though 
individuals have been measured between five and six feet in 
length. 'Fhe hood, formed by the expansion of the neck-skin, 
is characteristic of the Hpecie.s. The markings on the hood 
vary. In India generally the ‘ s]>ectacle-mark,' two ocelli 
connected by a curved line, is the commonest ornament ; but 
in Bengal and Burma a single large ocellus, often imperfect, 
is the prevalent marking. Many individuals Iiave the hood 
unmarked. A block variety of the cobra is common in parts 
of the HimSlayos and in the Malay Peninsula, but the colour 
is generally greyish-brown above, paler below. 1'he Oreat 
Cobra, Hamodryas or Ophiophagus {N, bungarus), is a coiniiara- 
lively rare snake, but more common in Burma than in India. 
It is often found twelve feet in length, sometimes even thirteen, 
'rhe colour is olive-brown with darker or paler cross-bands ; 
the young are black with yellow rings. This cobra feeds 
principally upon other siuikes, and luis the reputation of being 
excessively fierce and aggressive. Thu iarait grows to about 
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4j feet in length; it is dark-brown or bluish-black above, 
reticulated with white streaks. The rdj-samp or King-snake 
is larger, being frequently six feet or more in length, and is 
a very handsome snake banded alternately black and yellow. 
It, like the Great Cobra, lives upon other snakes. The karait 
is common in most parts of India but rare in Burma; 
the rdj-smnp is met with very rarely in Southern India, 
more frequently in Bengal and Burma. Four other species 
of Bungarus are found in parts of India or Burma, and a few 
more venomous Colubrines are locally distributed. 

These, however, are not the only poisonous Indian serpents, 
for there are also the Viperine snakes to be mentioned. These 
are the typical venomous forms with, as a rule, broad flat 
heads, and large canaliculate erectile fangs in front of the upper 
jaw. Representatives are found in India of the true Vipers 
[Vipcrinae) and also the Pit Vipers (Crotalinae), Among the 
former, Russell’s Viper ( Vipera russellii)^ known also as Chain- 
viper and Cobra monil in Southern India, and as Ucpohnga 
in Ceylon, i.s the most important and dangerou.s ; it grows to 
about 4 feet in length, but it is considerably thicker than 
a cobra, and is handsomely marked with rows of largt* f)celli 
down the back and sidc.s« It is a snake of very .sluggish habits. 
The only other specie.s of importance is Eekis carinaUi^ a small 
snake, rarely exceeding 2 feet in length, but very fierce and 
venomous. It is common in North-western India, where it is 
known as the Kappa, and in the Konkan; less common in 
other parts of the Peninsula, and not found east of the Bay of 
Bengal 

The Crotaline sub-family or Pit Vipers, to which the American 
rattlesnakes belong, are distinguished by having a decf) loreal 
pit between the nostril and the eye. The Indian representatives 
are two species of Andstrodon (llafys), one found in the Hima- 
layas, the other in the Western Ghats and Ceylon, and ten 
species of Lachesis {Trimensurui)^ mostly confined to the hill 
forests. Several of the latter arc of a green colour and are 
arboreal in habit. Although they attain a length in some 
cases of 3 to 4 feet, none of them ap[>car8 to eauHc death in 
man by theiv bite. 


Batrachians 

The Batrachians are divided into three Orders : (x) Ecmdaif^i^ 
or Frogs and Toads; (2) Caudata, or Newts and Salamandam; 
and [3) Apoda, or Caecilians. All arc found in IndiOf but the 
first alone is represented by numerous spedes, 
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Not only are the frogs and toads of India numerous — the 
number known in 1901 was aa genera and 134 species — 
but their distribution is of considerable interest As in the 
case of the Reptilia, the Himalayan genera are few in number, 
only 6 being found in those mountains, and only one of these 
is peculiar to the area, while 14 genera occur in Peninsular 
In^ and Ceylon, and of these one half are not known to exist 
elsewhere. All of the peculiar forms inhabit the Malabar and 
Ceylon hills, which have perhaps the richest Ecaudate Batrachian 
Fauna in the world. In Burma with Assam 14 genera also 
occur, of which 7 are not found in Peninsular India or Ceylon. 

The majority of the species belonging to the various genera 
are small and rare ; the number of kinds often met with 
is not great Among thc‘ commonest is a small species of 
frog which is found all over the country about ponds and 
marshes, and which attracts attention by its peculiar habit, 
when alarmed, of Jumping along the surface of the water. In 
books of luitural histoty this habit is wrongly attributed to 
Ram Hgrina, a large frog with rather short webs to the toes f 
but the jumper is really i much snudler species (i?. gwifi- 
pAfyeRs), the body of which is from a to a} inches long and 
the toes fully webbed. Another common small species, with 
half«webbed toes, and less aquatic than R. tyanophlyeiis, is 
R, limnocharis. R. tigrina is a fairly common frog, measuring 
6 inches in length ; it is often found at some distance from 
water, and is said occasionally to devour young ducks and 
chickens. Another frog that is not uncommon in Peninsular 
India and Ceylon is the ' Chunom frog ’ of Madras {Rkcuophorus 
maculaha). This is one of the frogs distinguished by having 
the tips of the fingers and toes expanded, an arrangement 
which, by increasing the power of the animal to ding to 
incifaied or vertical surfaces, enables it to dimb trees or rocks. 
This expansion of the finger and toe* tips is also found in several 
Indian kinds of typical Ram, which is distinguisbed from 
Rhaeephorus by wanting the intercalary ossification between 
the penultimate and distal phalanges of the digits characteristic 
of the latter. Another genus of tree'firogs well represented in 
the hills of Southern India and Ceylon, and distinguished from 
RJkaeophmts by the want of vomerine teeth, is Ixalta, among 
the members of which some spedes, one of them occurring on 
the Nflgiris, have become wdl known by their ‘peculiar loud 
dear metallic tinkling calV ss Jerdon described it The genus 
lauUus is renoarkable for its geographical distribution. No less 
than fourteen spedes out of about twenty-five lecoided are 
vot. r. T 



274 THE INDIAN EMPIRE [chap. 

peculiar to Southern India and Ceylon, none are known t(» 
occur in the Indian Peninsula north of North Kanara (about 
15'’ N. lat.), in Northern India or the HimHIayas ; the other 
species are Chinese, Burmese, or Malayan. Another extna- 
ordinary instance of distribution is afforded by CallueUa guttu- 
lata, a small peculiarly marked species inhabiting Pegu and 
Tenasserim, as the whole of the family Dyscophidae, of which 
this species is a member, with this single exception, is peculiar 
to Madagascar, 'llie genus Rhaeophorus is also represented in 
Madagascar but not in Africa. 

One species of true toad [Bufe melanostietus) is common 
throughout India and Burma, and ascends the Hiniklayas to 
a considerable elevation. About fifteen other species of Bi^o 
have been described from various parts of the Empire. 
Among the Batrachians somewhat resembling toads are the 
curious burrowing forms belonging to the genera CaUuht^ 
Caeopus, and Gfyphoglossm, with heavy bodies and short Umbs. 
'I'hey are but rarely seen, being nocturnal, and they ate 
imperfectly known. They are said to live on ants and termites. 

Candsta. Of the tailed Batrachia, to which belong salamanders and 
newts, only a solitaiy representative is found within Indian 
limits. This is Tylototriton verrucesm, originally discovered 
in Yunnan, but afterwards found in the Eastern Himalayas of 
Sikkim. 

Apoda. The curious worm-like, burrowing, apodous Batrachia, the 
Caecilians, are rare, but their distribution in India is romade- 
able. The whole Order is inregularly but widely dispersed 
throughout the tropics, as is frequently the case with groups of 
animals that were formerly more fully developed and more 
generally distributed than they now are. Out of the sixteen 
genera Icnown to exist, three genera, comprising among them 
five species, are found in British India. All of the species 
occur in the hills of Malabar, but only two of them, both 
belonging to one genus {lehtl^opMs), are found in other parts 
of the Indo-Malay region, such as Ceylon, the Eastern 
Himftlayas, Burma, and Malaysia. In this case, as in some 
others, the richness of the Fauna inhabiting the iiouthem Indian 
hills is noteworthy. 


Pis/us 

In Day’s two volumes, published in 1889, m the Ftmta 
British ImUa, $5* genera and i,4t8 species of fishes mte 
enumerated. To those, 86 genera and aoo species were s i ddftd . 
t>y Alcock from the collections made by the Marine Surrey 
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steamer Investigator up to 1896, the additions consisting 
■chiefly of deep^ea forms. A few more species have been 
recorded since. Of the whole, 79 genera and 361 species, 
mostly carps or siluroids, are fresh-water fishes, living in rivers, 
brooks, ponds, tanks, or marshes. Another laige group of 
fishes inhabit the brackish water of estuaries, creeks, and 
lagoons ; but it is a difficult task to distinguish estuarine types 
from the truly marine forms on one side, and from fluviatile 
species on the other. Some fishes are migratory, like the 
salmon and the common cel in Europe, and pass part of their 
■existence in the sea, part in fresh water ; but the number of 
migratory species in India is not large, though certain kinds 
■are of importance for food. 

The fishes of India belong to two sub-classc.s, Chondro- 
ptciygii or cartilaginous fishes, and Teleostii or bony fishes. 

Neither ganoids (Sturgeons, Dipnoans, &c.) nor Cyclostomata 
<Iamprey8 and Hags) inhabit Indian waters. 

'I'hc highest Order, comprising the cartilaginous fishes, Chondro- 
consists chiefly of sharks, dog fishes, and rays or skates. 

These forms abound in the Indian seas, and at least one 
shark {Careharias gangetieus) and one or more rays belonging 
to the genus Trygon ascend the larger rivers fkr beyond the 
limits of the tide, rays occurring some hundreds of miles from 
the sea. All the common tropical sharks and rays are found 
on the Indian coasts, the most ferocious of the former 
belonging to the genera Carekarias (which comprises the 
O^ngetic Shark) and Galeoetrio. I'he Hammer-headed 
Sharks {Zygaen^^ with their extraordinary 'T ’-shaped heads, 
are also greatly dreaded, and they are in places very common. 

The Saw Fishes (Pristidae), with the snout produced into a 
long flat lamina armed with strong teeth on each side, are said 
to use their ‘saws’ as offensive weapons, and are regarded 
as equally dangerous with the true sharks ; as some of them 
attain a length of 16 feet or more, they are formidable animals. 

They ore classed with the rays and skates. Of this group the 
commonest members in the Indian seas are the Sting-rays 
(Trygonidae), generally having a long whip-like tail armed 
ab<m with one or sometimes two serrated spines, 'fhe great 
Eagle-rays, or ‘devil-fish,’ said to attain a breadth of 18 feet 
across, and other smaller forma, are occasionally captured on 
the Indian coast The dried fins of both sharks and rays are 
exported to China, and the flesh of. some species is eaten, 
chiefly by the poorer classes, while oil for commercial purposes 
is obt^ned from their livers. 
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The great majority of living fishes, both fluviatile and n^ne, 
are bony fishes, distinguished from the cartilaginous fishes by 
the more perfect ossification of their skeleton, especially of the 
vertebrae. The Teleosteans, as arranged by Day in the Fmna 
of British India, comprise five Orders, Pkysostomi, Aeatt/ho- 
pterygii, Anacanihini, Lophobranchii, and Plectognatki. 

In the first Order the fin rays are articulated and not spinose, 
with the occasional exception of the first rays in the dorsal 
and pectoral fins. The ventral fins are spineless and are 
' abdominal,’ being situated behind the pectoral fins. Several 
important families are included, and among them the two to 
which most of the Indian fresh-water fishes belong. 

Two of the families consist of eels, the Symbranchidau and 
the Muraenidae. To the former belong three Indian species 
inhabiting fresh and brackish water; the latter, which arc 
distinguished from the former by anatomical characters, and 
which include the Common Kcl of Europe, the Conger, and 
the Muraenas, arc represented by one Indian fresh-water cel 
belonging to the same genus {AnguiUd) as the European 
species, and by many marine forms of several generic types. 
Some of these grow to 10 feet in length or even longer, while 
several of the true Muraenas, which inhabit rewky shores, arc 
beautifiilly coloured, being spotted or tended. The fresh-water 
fi.sh most commonly known as an eel in India, the Mastacm- 
btlus or Spiny Eel, is an Acanthopterygian. 

The Siluridae or Cat-fishes are represented in India I>y 
thirty-two geneta containing X17 species. Most of these 
inhabit fresh water, and are chiefly found in muddy riven; 
a few, however, occur in rapid mountain streams. Sevenl are 
found in estuaries, and species of Arius with a few other kinds 
are marine. All arc scaleless fishes, and the majority have 
large heads furnished with feelers or barbels ; in very many 
forms the dorsal and pectoral fins arc each preceded by a 
strong osseous spine, which is sometimes venomous. A few 
species attain a large size. Walla^ atiu and the t^neh 
(Sagarius yarrtllii) both grow to a length of 6 feet; the latter 
is sometimes spoken of as the ‘fresh-water shark.’ A few kinds 
are good eating, one of the best being the pa/ia or Buttorfiih 
{CaUichrous), but the majority arc poor and coarse. 

The Carps (Cyprinidae) are even more numerous than the 
vSiluroids, for In Day’s account of the Indian fishes no fiswer 
than 36 genera and ago species are enumerated; of these 
9 genera and 46 species belong to the CoHtiibm or Loaifitea. 
It is very doubtftil, however, whether some of the forms wfaidi 
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have received names among both the carps and the cat-fishcs 
are entitled to specific distinction. The Cyprinoids are 
exclusively inhabitants of fresh water. Nearly all are covered 
with scales ; the mouth in all is toothless, but pharyngeal teeth 
exist in the throat All carps are edible, and many are well 
flavoured, although a considerable proportion are bony. 
Among the best-known Indian carps are the rohu or roki 
{JLaheo roMtd) and the catla [Caila buchanam\ both common in 
Northern India but wanting in the south. Both grow to a large 
sue in tanks, the eatla having been known to attain a length 
of 6 feet. Other species of Labeo abound in all streams, and 
some of them may be known by their dark colour. The next 
carp to be mentioned is liarbus tor, the famous metksetr 
Qmahiisir, or big head), found in all rapid streams, and grow- 
ing certainly to 60 or 70 lb. weight, and according to some 
accounts to 90 lb. Some other allied species of Barbus are 
known from parts of India, and are equally distinguished by 
the sport they afford to anglers. Other inhabitants of mountain 
streams belong to the genus Baritius ; several of the species 
are spotted and have many of the habits of trout They are 
common in Kashmir and along the Western Ghilts, and are 
often called ‘trout’ by sportsmen. Small carp inhabit all streams 
and rivers in great numbers; some of the best known ore called 
■ehiltutt (Chela, Aspidoparici). 

No Salmonidae (salmon, trout, char, grayling, smelts) are 
known in India or Burma; the neare.st locality whore any 
Balmonoid occurs is north of Afghanistan in the upper 
tributaries of the Oxus. 

The Herring family (Clupcidae) are well represented in 
Indian seas, and to this family belongs the most important 
species of migratory Indian fish. This is the kUsa of Bepgid, 
‘Bable fish’ of Southern India, and ‘{’alia' of the Indus 
(Cb^pea Bitha), a true shad, closely allied to the Allice Shod of 
Europe, and bearing, curiously enough, the same name^ for 
there can be little question that the words Ilisha and Allice 
Shad ore identical in origin. The Indian fish, it may be 
mentioned) is more finely flavoured than its European relative. 
Anotheir species of herring (C. httgieeps) is the ‘oil-sardine’ of 
the Malabar Coast, laigdiy used in the production of fish dQ. 
Several species of Anchovy (BngremBs) also occur on the 
Indian coasts and in the estuaries, and arc largely salted for 
consumption. 

The remaining families of Fhysostomi are less impottant. 
'rhe Notopterldae, very compressed fish, with the ailal and 
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caudal fins confluent, and rudimentary ventrals, contain two 
firesh-water species only. To the Scopelidae belongs Harpodon 
nehereus, known in the dried state as Bummalob or ‘ Bombay 
duck,’ which abounds in parts of the Indian coast, but, as- 
Gunther points out, has the appearance of a deep-sea form, like- 
many other members of the family Scopelidae. A second 
species [H. sguamosui) has been described from a depth of 
about 250 fathoms in the Bay of Bengal by Wood-Mason and 
Alcock, and has quite recently been obtained in the Arabian 
Sea. The Cyprinodontidae are small fishes inhabiting the sea, 
brackish and fresh water ; five species are Indian. The Scom- 
bresocidae comprise the Gar-pikes {Belone), with six Indian 
species, one of them fluviatile; the ‘Half-beaks’ [Hemirhamphus), 
which are Gar-fish with the lower jaw elongated and the upper 
short, and include thirteen species, some of them estuarine ; 
and seven species of flying fishes (Rxocoeiul), which abound In 
the open sea. 

In the next Order, which comprises the large majority of 
marine fishes, part of the rays in the dorsal, anal, and ventral 
fins are spiny and not articulated. The fainilic.s are numerous, 
and only the more important need be noticed. 

The Perch family (l^cidac) is one of the largest, 30 genem 
and x68 species being referred to it from Indian waters. 'I'he 
fresh-water Perch of Europe is not represented, but a genus 
of small, much compressed, semi-transparent fishes called 
Ambassis is represented in Indian rivers by several species. 
One of the most valuable food fishes of this family is the 
estuarine kind called begti in Bengal {JLaUs cakariftr), which 
grows to a weight of 200 lb. Then there are many sea perches 
of the genera Serranus, Zutfanus, and their allies, most of 
which are eaten, though they vary greatly in flavour. .Some 
are beautifully coloured, but in this they are surpassed by 
members of the next family (.Squamipinnes), curiously sliaped 
compressed fishes as high as they arc long. One of these 
{Henieehus maerokpiiotus) is crossed diagonally by broad 
curved bands alternately rich-blue and orange. Of course 
these brilliant colours disappear with the life of the fish. 

To the MuUidae, of which the tyi>e is the Ked Mullet of 
Europe {Mullus barbetfus), arc referred fourteen fishes found 
in the Indian seas ; but they are held in no estimation by 
Europeans, although, as they are all near allies of the fit;^ 
famed European fish, some of them are probably exceltmt 
eating. It may, however, be noted that Anglo-Indians are 
generally very impeiftctly acquainted with Indian fishes and- 
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especially with marine species. The Sparidae, or Sea Breams, 
and Cirrhitidae comprise several edible fishes, especially the 
members of the genus Chrysopkrys^ one of which (( 7 . btrd<i) is 
known in parts of the Madras Presidency as ‘Black Rock Cod.^ 
The Scorpaenidae are very spiny fishes with large heads. The 
Indian forms are but little eaten ; among them are Synanceia 
and its allies, fishes of a repulsive aspect, and justly dreaded on 
account of the venomous dorsal spines, each of which is grooved 
and has a small poison-bag attached. 

The Nandidae are a small family with one marine genus 
[Pksiops) and three fresh-water genera {Badfs^ JVandus, and 
Pristokpis)^ small perch-shaped fishes, peculiar to India and 
South-eastern Asia. Passing over the less important Teu- 
thididae, Berycidae, and Kurtidae, the Polynemidae are the next 
family requiring notice, 'rhe Indian representatives consist 
of eight species belonging to the genus Bolymmus^ distinguished 
by having lengthened free rays below the pectoral fins. Several 
of the species enter estuaries, especially P. paradiseus^ the 
Mango-fish or tapsi machchi of Bengal, one of the most 
delicious fishes known, which ascends tidal rivers in Bengal 
and Burma during the south-west monsoon. It is a small fish, 
not exceeding about 9 inches in length \ but P. indteus attains 
4 fhet and P, kfradaefy/us 6 feet or more. Both enter the 
mouths of rivers, and both arc excellent eating. From the air- 
bladder of the former isinglass is prepared. 

The family Sciacnidae contains several species of the genera 
UmMm, Sdaena^ Snaenddes^ and Otolithus. Many of these 
haunt estuaries, and one or two ascend rivers above tidal 
waters ; nearly all are good to eat, and all furnish isinglass, 
which is prepared in large quantities from their air-bladders. 
Of the Xiphitdae or Sword-fishes three species of Misdophorus 
have been obtained on the Coromandel coast, where the Uiige 
Jff^gladius is common in the cold season. The Scabbard-fishes 
(Trichiuridae) and Lancet-fishes (Acanthuridae) are common, 
but of no great importance ; but the Carangidae, containing the 
Horse* mackerels {Caranx) and their allies, are among the 
most important food fishes of the Indian seas, on atr.ount of 
thoir abundance and the excellence of their flesh. Besides 
twentywsix Indian species of Caranx^ the Pilot-fish {Naucratis 
ducior)^ well-known as an attendant on sharks, and the remark- 
al)Ie genus Platax^ the members of which arc known as ‘ Sea- 
Imts’ on account of their peculiar deep compressed form and 
their enormously developed and pointed dorsal and anal fins, 
belong to the Carangidae. 



28 o the INDIAN EMPIRE [ruAP. 

The family Stromateidae contains the Pomfrets, which 
aj^roach Platax in shape. The three Indian species are 
highly esteemed as food. The commonest species [Siromatetu 
cinereus) is known as ‘Silver Pomfret' when young and as 
‘Gray Pomfret’ when adult. The White Pomfret (5. sinensis) 
is regarded as even superior in flavour. The so-called Dolphins 
(Coryphaenidae) are common at times on the Coromandel 
coast. The Mackerel family (Scombridae) contains several 
well-known and valuable Indian fishes, among which are 
three species of true Mackerel {Scomder), the Tunny {I^ynnus), 
the Bonito (T. ptlatnyi\, and Seer fishes all excellent 

food either fresh or salted. The Tunny of the Indian seas is 
identical with the famous Mediterranean fish. 

Amongst the next famiiies recorded in the Fishes of India 
the only form worthy of notice is Sillago sihama, known as 
‘Whiting’ in Madras, which is a member of the Trachinidac. 
In Calcutta the fi.sh known as ‘ Whiting’ is Sciaenoides fama, a 
species of the Sciaenidac. Neither has any affinity to the whiting 
of We.stem Europe, which is a member of the cod family. 

The ‘Anglers’ or ‘Fishing Frog.s’ (I’ediculati) are well 
represented, and several additional species have lately been 
described from the collections of the Marine Survey .steamer 
Imiesiigater. Gobies (Gobiidae) abound on the shores of the 
sea, several occurring in frcslr and brackish water. All are 
small. Among them the peculiar ‘mud-skippers’ {.Pttiepk 
ihalmus and EabopAtAaimus), small fishes 3 to 8 inches long, 
with blunt heads and prominent eyes, are common in all 
estuaries, living chiefly on the mud between tidemarks, and 
moving by a series of jumps along the surface. ‘Dragon^’ 
{Callionymidae) and Blennies (Blenniidae) are other shorn 
Ashes, mostly of small size. The Rhynchobdellidae are the 
Spiny Eels (RhyneheddeUa and Mastaembelus), common in the 
rivers and estuaries of India and Burma, and easily distin- 
guished from true eels by their spiny fins. They arc excellent 
to eat. The Sphyraenidac are large voracious fishes, some- 
times known as ' Barracudas,’ and dreaded almost as greatly 
as sharks are. The Atherinidae are small fishes resembling 
smelts; they are often captured for food in large numbers. 
Grey Mullets {Mugilidae), of which numerous species occur in 
all Indian seas and estuaries, and even in some cases in fresh 
water, are also extensively caught and eaten. 

Several spedes of OpMoxphabu (Ophiocepbalidao), oajM 
Murrcl in Northern India, arc found throughout India and 
Burma, inhabiting rivers, ponds, and marshes. All have peculiar 
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flattish, snake-like heads. They take live bait, especially 
a frog, freely, and are good to eat. They have a bronchikl 
cavity, by means of which the blood is oxygenated directly. 

They gain access to the air by rising to the top of the water 
if necessary, or by lying on the surface. They die if unable 
to obtain air. On the other hand they can live for a long 
time out of water ; and they form one of the kinds of fish which 
exist in dried mud throughout the hot season, and recover 
when the pond or marsh which had dried up is again flooded 
in the monsoon. 

The Climbing Perch {Anabas scandens) and its allies (Pofy- 
acanthus and TMchosaster), belonging to the Labyrinthici, are 
common in the lower plains of India and Burma, and possess 
the power of living without water to an even greater extent than 
the Ophioccphali, as their accessory bronchial cavity is more 
complicated and contains a peculiar laminated organ. Anabas 
and its allies are small fish. The ‘Gourami’ {Osj/ikretnenus 
olfax) of the Malay Archipelago, which belongs to the same 
family and has a reputation for delicaqr of flavour, attains to 
a considerable size. 

Glyphidodontidae and Labridae are two families of marine 
fishes found chiefly about corals and rocks. They are con> 
sequently not common on the Indian coasts, which are for the 
most part sandy or muddy ; but many species occur on the 
shores of the Andaman and Nicobar Islands. 'I'hu general 
form is purcoid, and many of the species are brilliantly 
coloured. 

The last Acanthopterygian family (Chromididau) consists of 
African and South American fresh-water fishes, of which repre- 
sentatives are found in two Asiatic localities only, the JTot^n 
Valley in Palestine and Southern India with Ceylon. In India 
three species are found, belonging to the genus Etroplus, one 
of them raiding as far north as Orissa, and being found l>oth in 
fresh and in brackish water. A closely allied genus {Paretreplus') 
occurs in Madagascar. 

The only important families in the next Order are the Gndidac Ansosn. 
and Pleuronectidae. The first contains cod, haddock, whiting, 
ling, hake, and other important food fishes of the Nortli 
Atlantic, but is represented in the Indian Ocean only by 
a small pelagic type (JSrtumaetros maeckUandi), A nearly 
allied family (Macroridtm), not recorded from Indian seas when 
Day’s Ms^s of India was published, is now represented try 
twenty species obtained firom depths between too and 1400 
fathoms. .Sixteen species have also been obtained fi«m deep 
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water of another family (Ophidiidae), of which previously only 
five were known from the seas of India. 

The Pleuronectidae, or Flat Fishes, are numerous ; for ia 
addition to the thirty-nine species enumerated by Day, no less 
than thirty additional forms have been obtained by the ImesH- 
gatof^s researches. But although several are eaten, none of the- 
species have the high repute attaching to the sole and turbot of 
the North Atlantic. 

Lopbo- The Pipe-fishes and Sea-horses are so unlike ordinary fishes^ 
branchii. it is not easy at first to recognize their affinities. They 

are encased in a dermal skeleton, and their gills are not 
laminated but composed of rounded tufts, while the gill open- 
ings are very small. The members of the genus Hippocampus^ 
have prehensile tails, and attach themselves to seaweed. All 
are very poor swimmers. Several species are found in Indian 
seas. 

Plecto- The * File-fishes/ * Globe-fishes,’ and their allies are also* 
gnathi. repre.scnted in the seas of India, and one or two species of 

Tctrodon are found in rivers. Most of the genera are more or 
less globose in form ; and Tetrodon has the power of blowing 
itself out into a ball when removed from the water, thus erect- 
ing its dermal spines. 'Fhe Sea Hedgehog {Diodon) bears far 
larger and stronger spines, and adopts the same method of 
raising them. The flesh of several species, both of file-fishen 
like Ba/tsies and of Tcirodon^ is poisonous ; but certain kinds 
are eaten by the Burmese and Andamanese. 

In conclusion, it should be mentioned that the I^axicelet 
(Branchiostoma or Amphioxus\ the lowest of fishes, wittiout 
head or brain, and placed by many naturalists in a disctnct 
class, is not uncommon in the seas around India. It is in fiict 
almost cosmopolitan* 


VV. T. BLANFORIX 



CHAPTER VI 


ETHNOLOGY AND CASTE ^ 

Tbe modem science of ethnology endeavours to define and Thedata of 
classify the various physical types with reference to their ®***"®'**y' 
distinctive characteristics, in the hope that, when sufficient 
data have been accumulated, it may be possible in some 
measure to account for the types themselves, to determine the 
elements of which they are composed, and thus to establish 
their connexion with one or other of the great families of 
mankind. In India, where historical evidence can hardly be 
said to exist, the data ordinarily available are of three 
kinds : physical characters, linguistic characters, and religious 
and social usages. Of these the first are by far the most trust- 
worthy. 

For ethnological puiposes, physical characters may be said Indefinite 
to be of two kinds : ‘ indefinite,' which can only be described JiJJjJrters. 
in more or less appropriate language ; and ' definite,’ which 
admit of being measured and reduced to numerical expression. 

'I'he former class, usually called descriptive or secondary 
characters, includes such points as the colour and texture of the 
skin ; the colour, form, and position of the eyes ; the colour and 
character of the hair ; and the form of the face and features. 
Conspicuous as these traits arc, the difilculty of observing, 
definite, and recording them is extreme, ('olour, the most 
striking of all, is perhaps the most evasive. 

The skin of the Indian peoples exhibits extreme divergences Colour of 
of colouring. At one end of the scale we have the dead black **'’“■ 
of the Andamanese, and the somewhat brighter black of the 
Dravidians of Southern India. At the other end one may 
place the flushed ivory of the traditional Kashmir! beauty, and 
the very light transparent brown— ‘wheat-coloured’ is the 
common vernacular description— of the higher castes of 
Northern India, which is hardly darker than that met witli in 

' This chapter has been abridged, with the eselstanee of tlio author, fimta 
the chapter uii ‘Caste, Tribe and Kace* contilbatod by Mr. If. H. KMey, 

C41.T<, to the Rtftrt ch tkt Ctmtut/ Mia, igot. 
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members of the swarthier races of Southern Europe. Between 
these extremes we find countless shades of brown, darker or 
lighter, transparent or opaque, frequently tending towards 
yellow, more rarely approaching a reddish tint, and occasionally 
degenerating into a sort of greyish black. It would be a hope- 
less task to register and classify these variations. Nor, if it 
were done, should we be in a position to evolve order out of 
the chaos of tints. For even in the individual, minute grada- 
tions of colour are comparatively unstable, and arc liable to be 
afiected not only by exposure to sun and wind, but by differ- 
ences of temperature and humidity. Natives of Bengal have 
stated that people of their race, one of the darkest in India, 
become appreciably fairer when domiciled in Hindustan or the 
Fuiyab, and the converse process may be observed in natives 
of Northern India living in the damp heat of the Ganges delta. 

Little variety is traceable in the character of the eyes and 
hair. From one end of India to the other the hair of the great 
mass of the population is black or dark brown, while among 
the higher castes the latter crrlour is occasionally shot through 
by s(miething approaching a tawny shade. Straight hair seems 
on the whole to predominate, but the wavy or curly character 
appears in much the same properrtion as among the races of 
Europe. The Andamanese have woolly or frizzly hair, oval 
in section and curling on itself so tightly that it seems to grow 
in separate spiral tufts, while in fact it is quite evenly distri- 
buted over the scalp. Although the terms woolly and frizdy 
have been loosely applied to the wavy hair not uncommon 
among the Dravidians, no good observer has as yet found 
among any of the Indian races a head that could be correctly 
described as woolly. The eyes are almost invariably dark 
browa Occasional instances of grey eyes arc, however, found 
among the Konkanasth Brahmans of Bombay ; and the cont- 
biuation of blue eyes, auburn hair, and reddish blonde 
complexion is met with on the north-western frontier. On tlte 
Malabar coast Mr. Thurston lias noticed several instances of 
pale blue and grey eyes combined with a dark complexion. 

When we turn to the definite, or anthropometric, characters, 
we find ourselves upon firmer ground. In the early days of 
anthropology, it was natural that the attention of students 
should have been directed mainly to the examination of skuUlk 
Craniometry seemed to offer a solution of the problems rcgMd-' 
irig the origin and antiquity of the human race which then 
divided the sdentiftc world. Its precise method promis*<il to 
clear up the mystery of the prehistoric skulls discovered In the 
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quaternary strata of Europe, and to connect them on the one 
side with a possible simian ancestor of mankind, and on the 
other with the races of the present day. This line of research 
led on to the measurements of living subject^ which have 
since been undertaken by a number of inquirers. Anthropo- 
metry, which deals with living people, while craniometry is 
concerned exclusively with skulls, possesses certain advantages 
over the elder science. For reasons too technical to enter 
upon here, its procedure is in some respects less precise, and 
its results less minute and exhaustive, than those of cranio- 
metry. These minor shortcomings are, however, amply made 
up for by its incomparably wider range. I'he number of subjects 
available is practically unlimited ; measurements can be under- 
taken on a scale large enough to eliminate not merely the 
personal equation of the measurer, but also the occasional 
variations of type arising from intermixture of blood ; and the 
investigation is not restricted to the characters of the head, 
but extends to the stature and the proportions of the limbs. 

A further advantage arises from the &ct that no doubts can 
arise as to the identity of ‘the individuals measured. In work- 
ing with skulls this 1 ^ point has to be reckoned with. The 
same place of sepulture may have been used in succession by 
two different races ; and the skulls of conqueriig chiefs may 
be mixed with those of alien slaves, or of prisoners slain to 
escort their captors to the world of the dead. The savage 
practice of head-hunting may equally bring about a deplorable 
confusion of cranial typos ; skulls picked up in times of famine 
may belong to i>eoplc who have wandered from no one knows 
where; and even hospital specimens may lose their identity 
in the process of cleaning. 

Scientific anthropometry was introduced into India on aAnthix^o- 
laige scale in 1886, in connexion with the Ethnographic 
Survey of Bengal then in progress. The survey itself was a 
first attempt to apply to Indian ethnography the method of 
systematic research sanctioned by the authority of European 
anthropologists. Among these the measurement of physical 
characters occupies a prominent place ; and it seemed that the 
restrictions on intermarriage which arc peculiar to the Indian 
social system would favour this method of observation, and 
would enable it to yield peculiarly clear and instructive results. 

A further reason for resorting to anthropometry was the fact 
that the wholesale borrowing of customs and ceremonius which 
goes on among the various soeial groups in India makes it 
pmctically impossible to arrive at any certain condutlons by 
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examining these practices. Finally, the necessity of employing 
more precise methods was accentuated by Mr. Nesheld’s^ un- 
compromising denial of the truth of ^the modem doctrine 
which divides the population of India into Aiyan and aborigi- 
nal’; and his assertion of the essential unity of the Indian 
race, enforced as it was by the specific statements that *the 
great majority of Brahmans are not of lighter complexion, or 
of finer and better bred features, than any other caste,’ and 
that a stranger walking through the class-rooms of the 
Sanskrit College at Benares ‘ would never dream of supposing ’ 
that the high caste students of that exclusive institution ‘were 
distinct in race and blood from the scavengers who swept the 
roads.’ A theory which departed so widely from the current 
beliefs of the people, and from the opinions of most indepen^ 
dent observers, called for the searching test which anthropo- 
metiy promised to furnish, and the case was crucial enough to 
put the method itself on its trial. The experiment has been 
justified by its results. 

In 1890 Mr. II. H. Risley published in the Journal of the 
Anthropolosual Institute^ under the title ‘The Study of 
Ethnology in India,’ a summary of the measurements of eighty- 
nine characteristic tribes and castes of Bengal, the United 
Provinces, and the Punjab. These measurements were taken 
in accordance with a scheme approved by the late Sir William 
Flower of the British Museum and Professor Topinard of 
Paris* Topinard’s instruments were used and his instructions 
were closely followed throughout Analysis of the data rendered 
it possible to distinguish, in the area covered by the experiiiient» 
three main types, which were named provisionally Aryan, 
Dravidian, and Mongoloid. The characteristics of these types 
will be discussed below. Here it is sufficient to remark that 
the classificationwas accepted by Flower, Bcddoe,and Haddon 
in England; by Topinard in France; and by Virchow, Schmidt, 
and Kollmann in (Germany. It has recently been confirmed 
by the high authority of Sir William Turner, who has been led 
by the examination of a large number of skulls to the same 
conclusions that were .suggested to Mr. Risley by measurements 
taken on living subjects. Similar confirmation is furnished by 
the craniometric researches of Colonel Havelock ('harics in 
the Punjab, Great additions have been made to the number 
of measurements on living subjects by the exertions of 

’ Nesficld’s lirirf Vim of iht CasU System of tht HorihAVotterH 
Ptwinm and OuJk^ 

^ J*Au If XX* 
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Mr. Edgar Thurston, Superintendent of Ethnography, Madras ; 

•by Mr. T. H. Holland, Director of the Geological Survey of 
India, who has contributed important data for the Coorgs and 
Yeravas of Southern India, and the Kanets of Kula and 
Lahul ; by Messrs, K. B. Samanta and B. A. Gupte, who have 
t^arried out under Mr. Risley's instructions an extensive series 
of measurements in Baluchistan, RljputSna, Bombay, and 
Orissa; and by Colonel Waddell, of the Indian Medical 
Service, who has published some most valuable data for Assam 
and parts of Bengal in the Journal of the Asiatic Society of 
BengalK It must be added that the conclusions based on 
these investigations are necessarily provisional, and will be of 
use mainly as a guide to research and as an indication of the 
progress made up to date ( 1 905) in this line of inquiry. J )uring 
the next few years the dzXti will be greatly added to by the 
Ethnographic Survey of India sLill in progress, and we may 
then hope to make some approach to a final classification of 
the people of India on the basis of their physical characters. 

It is easy enough to distinguish certain well-marked physical Condidons 
types. Our difficulties begin when we attempt to cany the pro- 
cess farther, and to differentiate the minor types or sub-types pometry in 
which have been formed by varying d^prees of intermixture. 

The extremes of the series are sharply defined ; but the inter- 
mediate types melt into each other, and it is hard to say where 
the dividing line should be drawn. Here measurements are of 
great assistance, especially if they are arranged in a series so as 
to bring out the relative preponderance of certain characters in 
a large number of the members of particular groups. We are 
further assisted by the remarkable correspondence that may bQ 
observed at the present day, in all parts of India except the 
Punjab, between variations of physical type and differences of 
grouping and social position. This, of course, is due to the 
operation of the caste system. Nowhere else in the world do 
we find the population of a large sub-continent broken up into 
an infinite number of mutually exclusive aggregates, the mem- 
bers of which are forbidden by an inexorable social law to marry 
outside the group to which they themselves belong. Whatever 
may have b^n the origin and the earlier developments of caste, 
this absolute prohibition of mixed marriages stands forth now 
as its essential and most prominent characteristic. In a society 
thus organized, a society putting an extravagant value on pride 
of blood and the idea of ceremonial purity, differences of phy- 
sical type, however produced in the first instance, may be ex* 

' J,^* .V. vol. IxU, part Ui, 1900. 
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pected to manifest a high degree of persistence, while methods 
which seek to trace and express such differences find a pecu- 
liarly farourable field for their operations. In this respect 
India presents a remarkable contrast to most other parts of die 
world, where anthropometry has to confess itself hindered, if 
not baffled, by the constant intermixture of types, obscuriitg 
and confusing the data ascertained by measurements. All the 
recognized nations of Europe are the result of a process of un- 
restricted crossing, which has fused a number of distinct tribal 
types into a more or less definable national type. In India the 
process of fusion was long ago arrested, and the degree of 
progress which it had made up to the point at which it ceased 
to operate is expressed in the physical characteristics of the 
groups which have been left behind. There is consequently 
no national type, and no nation in the ordinary sense of the 
word. 

The measurements themsulves require a few words of ex- 
planation. Thu form of the head is ascertained by measuring 
in a horizontal plane the greatest length from a definite point 
on the forehead (the glabella) to the back of the head, and the 
greatest breadth a little above the ears. The proportion of the 
breadth to the length is then expressed a.s a percentage called 
the cephalic index. Heads with a proixirtionate breadth of 
80 per cent, and over are classed as broad or brachy-cepludic ; 
those with an index under 80, but not under 75, ore called 
medium heads (meso- or mesoti-cepbalic) ; long or dolicho- 
cephalic heads are those in which the ratio of breadth to length 
is below 75 per cent. 

It is not contended that these groupings correspond to the 
primary divisions of mankind. Long, broad, and medium heads 
arc met with in varying degrees of preponderance among the 
white, black, and yellow races. Dut within these primary divi- 
sions the proportions of the head serve to mark oil imimrtant 
groups. Topinard shows how the form expressed by the index 
separates the long-headed Scandinavian people from the broad- 
h^ed Celts and Slavs, while the Esquimaux ore distinguished 
on similar grounds from the Asiatic Mongols, and the Austra- 
lians firom the Negritos. All authorities agree in regarding 
the form of the head as an extremely constant and persistent 
character, which resists the influence of climate and physical 
surroundings, and (having nothing to do with the person^ ap- 
pearance of the individual) is not liable to be modified by the 
action of artifidsl selection. Men choose their wives n^ly 
for their faces and figures, aqd a long-headed woman offers no 
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greater attractions of external form and colouring than her 
short-headed sister. The intermixture of races with different 
head-forms will of course affect the index, but even here there 
is a tendency to revert to the original type when the influence 
of crossing is withdrawn. On the whole, therefore, the form of 
the head, especially when combined with other characters, is a 
good test of racial affinity. It may be added that neither the 
shape nor the size of the head seems to bear any direct relation 
to intellectual capacity. 

Compared with the rest of Asia, India may be described as Head-form 
mainly an area of long-headed people, separated by the HimS- 
layas and its offshoots from the Mongolian country, where the 
broad-headed types are more numerous and more pronounced 
than anywhere else in the world. At either end of the moun- 
tain barrier broad heads are strongly represented, in Assam and 
Burma on the east, and in Baluchistan on the west; and the 
same character occurs in vaiying degrees in the Lower HimS- 
layas, and in a bdt of country on the west of India, extending 
from Gujarftt through the Deccan to Coorg, the precise limits 
of which it is not yet possible to define. In the Punjab, R&j- 
putflna, and the United Provinces long heads predominate, but 
the, type gradually changes as we travel eastward. In BihSr 
medium heads prevail on the whole, while in certain of the 
Bengal groui>s a distinct tendency towards brachy-ccphaly may 
be observed, which shows itself in the Muhammadans and 
Chandals of Kastern Bengal, is more distinctly marked in the 
Kllyasths, and reaches its maximum development among the 
Bengal Brahmans. South of the Vindhyas the prevalent type 
seems to he mainly long-headed or medium-hcodod, short heads 
appearing only in the western zone referred to above. The 
cosurt population has been much affected by imreign influance^f 
MiJeyan or IndoC)hinesc on the east; Aml^ P^aa, African, 
SuR^pean, and Jewish on the west ; and the mixed types thus 
produced cannot be brought under any general formula. 

The proportions of the nose are determined on ttMP^Mije Mewmn- 
prindple as those of the skull. The height and the breadth 
are measured from certain specified points, and the latter di- 
mension is expressed as a percentage of the former. The nasal 
index, therefore, is simply the relation of^e breadth of the 
nose to its height If a man's nose is as broad as it is high, 
no infrerjtuent case among the Dravidians, his index is 100. 

The results thus obtained are grouped in three classes— par- 
row or fine noses ^leptorrhine), in which the width is less than 
<10 per cent of the height ; medium noses (mesorrhine), with mi 

vou I. w 
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index of from 70 to 85 ; and broad nose$ (platyrrhine), in which 
the proportion rises to 85 per cent, and over. Whaie races 
with different nasal proportions have intermingled, the index 
marks the degree of crossing that has taken place \ it records 
a large range of variations ; and it enables us to group types in 
a serial order corresponding to that suggested by other charac- 
ters. For these reasons the nasal index is accepted by all 
anthropologists as one of the best tests of racial affinity. 
Then^ Speaking generally, it may be said that the broad type of 
India common in Madras, the Central Provinces, and 

GhoU NSgpur j that fine noses in the strict sense of the term 
are confined to the Punjab and Baluchistan; and that the 
population of the rest of India tends to fall within the medium 
class. But the range of the index is very great ; it varies in 
individual cases from 122 to 53, and the mean indices of dif- 
ferent groups differ considerably in the same part of the coun- 
try. The average nasal proportions of the Mai Paharia tribe 
of Bengal are expressed by the figure 94-5, while the pastoral 
(Jiijars of the Punjab have an index of 66«9 and the Sikhs of 
68-8. In other words, the typical Dravidian, as represented 
by the Mai Paharia, has a nD.se as broad in proportion to its 
length as the Negro, while this feature in the Indo-Aryan group 
can fairly bear comparison with the noses of sixty-eight Par- 
isians, measured by Topinard, which gave an average of 69*4. 
Even more striking is the curiously close correspondence be- 
tween the gradations of racial type indicated by the nasal index 
and certain of the social data ascertained by independent 
lu corre- inquiry. If we take a series of castes in Bengal, Bihilr, the 
Provinces, or Madras, and arrange them in the order of 
groapinsi. the average nasal index, so that the caste with the finest nose 
shall be at the top and that with the coarsest nose at the bot- 
tom of the list, it will be found that this order substantially 
corresponds with the accepted order of social precedence. 
Nor is this the only point in which the two sets of observa- 
tions, the social and the physical, bear out and illustrate each 
other. The character of the curious matrimonial groupings for 
which the late Mr. J. V. McLennan devised the useful term 
exogamous also varies in a definite relaiicm to the gradations 
of physical type. Within a certain range of nasal proportions, 
these subdivisions are based almost exclusively on the totem» 
Along with a somewhat finer form of nose, groups ca ll ed After 
villages and larger territorial areas, or bearing the name 
tain tribal or communal Officials, b^n to appear; and above 
these again we reach the eponymous saints and heroes who in 



vij ETHNOLOGY AND CASTE 291 

India, as in Greece and Rome, are associated with a certain 
stage of Aryan progress. 

The comparative flatness of the Mongolian face is a pecu- 
liarity which cannot fail to strike the most casual observer. 
On closer examination this characteristic will be seen to be 
closely connected with the formation of the cheek-bones, the 
margins of the bony sockets of the eyes, and the root of the 
nose. No precise measurements can be made of the cheek- 
bones on the living subject, for it is impossible to fix any 
definite points from which the dimensions can be taken. 
Some years ago, however, Mr. Oldfield Thomas devised a 
method of measuring the relative projection of the root of the 
nose above the level of the eye-sockets, which expresses very 
accurately the degree of flatness of face met with in different 
types. It was used by him for skulls; but it has the great 
advantage of being equally applicable to living person^ and, 
at Sir William Flower's suggestion, it has been extensively used 
in India, especially among hill tribes and wherever there was 
reason to suspect an intermixture of Mongolian blood. The 
procedure adopted is to mark a point on the front surface of 
the outer edge of each orbit, and a third point on the centre 
of the root of the nose where it is lowest. The distance 
between the two orbital dots is then measured in a direct line, 
and also the distance from each of these to the dot on the 
bridge of the nose. The former dimension represents the base 
of a triangle, the lath 1 its two sides. The index is formed by 
calculating the percentage of the latter breadth on the former. 
If, os is sometimes the case, the bridge of the nose is let down 
so low tlut it docs not project at ail beyond the level of the 
orbits, the two dimensions will obviously be of equal length 
and the index will be roo. If, on the other hand, the elevation 
of the bridge of the nose is marked, the index may be as high 
08 127 or X30. Experience gained in India, which extends 
to a large number of castes and tribes in all parts of the 
country, has led Mr. Risleyto adopt, on the indices thus 
obtained, the following grouping for the living subject:— 

1‘latyeiilc Iwlow iia 

Meioplc iietoiir-v. 

I'K-opio . . . . . 113 will ever. 

'I'his brings the Mongoloid people of Assam and the Eastern 
Himalayas within the platyopic group, and efiectually difleron- 
tiates them from the broad-hcoded races of lUUuchistdii, 
Bombay, and Cootg. It also separates the Indo-Aryatu from 
the Aryo-lltuvidions. 
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Topinard’s classification of stature, which is generally ac- 
cepted, comprises four groups whose height in feet and inches 
is as below : — 


Tall statures 
Above average 
Below average 
Short statures 


5' 7" and over, 
between 5' 5" and 5' 7''. 
between 5' 3" and 5' 5". 
less than 5' 3". 


Much has been written on the subject of the causes which 
affect the stature. The general conclusion seems to be that 
in Europe the influence of race is to a great extent obscured 
by other factors, such as climate, soil, elevation, food-supply, 
habits of life, occupation, and natural or artificial selection. 
Most of these causes also come into play in India, but not 
necessarily to the same extent as in Europe. The influence 
of city life, which in civilized countries tends to reduce the 
stature and to produce physical degeneracy, is relatively small 
in India, where the great majority of the population are en- 
gaged in agriculture. Nor are the conditions of factory indus- 
tries so trying, or so likely to aflFect growth, as in Europe, 
Some of the indigenous hand-loom weavers, however, .show 
the lowest mean stature yet recorded, a fact which is probably 
due to the unwholesome conditions in which they live. In 
India, as in Europe^ dwellers in the hills are generally shorter 
than tho people of the plains ; and within the hill region it 
may in both countries be observed that the stature is often 
greater at high than at moderate altitudes, a fact which has 
been ascribed to the influence of rigorous climate in killing off 
all but vigorous individuals. In India, too, the prevalence of 
malaria at the lower levels would probably tend to bring about 
the same result. On the whole, however, the distribution of 
stature in India seems to suggest that race differences play 
a larger part here than they do in Europe. The tallest 
statures are found in Baluchistan, the Punjab, and RfljputHna ; 
and a progressive decline may he traced down the valley of 
the Ganges, until the lowest limit is reached among the Mongo- 
loid people of the hills bordering on Assam. In the south of 
India the stature is generally lower than in the plains of the 
north. The minimum is found among the Negritos of the 
Andaman islands, whose mean stature is given by Denikeras 
4 feet 10^ inches. 

The seven ’ The physical data above discussed enable us to divide JilC 

Scftf twes Indian Empire into seven main pbysicil types* 

oflndU.^ If include the Andamanese, the number of types vrould be 
eight, but for our present purpose this tiny group Of Negrito! may 
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be disregarded. Counting from the north-western frontier, the 
main types are as follows : — 

I . The Turho-Irmian, represented by the Baloch, Br 3 hui, 
and Afghans of Baluchistiln and the North-west Frontier 
Province. Probably formed by a fusion of TurkI and Persian 
elements, in which the former predominate. Stature above 
mean; complexion fair; qrcs mostly dark, but occasionally 
grey ; hair on face plentiful ; head broad ; nose moderately 
narrow, prominent, and very long. The feature in these 
people that strikes one most prominently is the portentous 
len^ of their noses, and it is probably this peculiarity that 
has given rise to the tradition of the Jewish origin of the 
Afghans. 

II. The Indo-Aryan, occupying the I’unjab, KajputHna, and 
Kashmir, and having a.s its characteristic members the Kfijputs, 
Khattris, and Jats. This type, which is readily distinguishable 
from the Turko-Irllnian, approaches most closely to that 
ascn'lied to the traditional Aryan colonists of India. The 
stature is mo.stly tall; complexion fair; ejea dark; hair oh 
face plentiful ; head long ; nose narrow and prominent, but not 
specially long. 

The most important points to observe in the Indo-Aryan 
measurements are the great uniformity of type, and the very 
slight differences lietwucn the higher and the lower groups. 
.Socially no gulf can be wider than that which divides the 
K&jput of Udrupur from the scavenging Chuhra of the Punjab. 
Physically the one is cast in much the same mould os the 
other ; and the difference in mean height which the scriations 
disclose i.s no greater than might easily be accounted for by 
the fact that, in respect of food, occupation, and habits of life, 
the Kiljput has for many generations enjoyed advantages 
denied to the Chuhrfi. Stature we know to be pecoliariy 
sensitive to external influences of this kind. Other and more 
subtle influences react upon environment and tend to modify 
the type : thus Sikhism has transformed the despised Chuhifl 
into the soldierly Maxhabi. 

HI. The S^th^DraoHian, comprising the Marktha. Brkh- 
mans, the Kunbl^ and the Cooigs of Western India. Probably 
fewm^ a mixtute of Scythian and Dravidian elements. 
'J'his type is clearly distinguished iiom the Turko-Irftnian by 
a lower statun^ a greater length of head, a higher nasal index, 
a shorter nose, and a lower orbito-nasal index. All of these 
characters, except perhaps the last, may be duo to a vaiylng 
degree of intermixture with the Dravidians. In the h^jhef 
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groups the amount of crossing seems to have been slight ; in 
the lower the Dravidian elements are more pronounced, 

IV. The Atyo-Dravidian, or Hindustani^ found in the 
United Provinces, in parts of Rajputilna, and in BMr, and 
represented in its upper strata by the Hindustani Brahman and 
in its lower by the Chamar. Probably the result of the inter- 
mixture in varying proportions, of the Indo-Aryan and 
Dravidian types. The head-form is long, with a tendency 
to medium; the complexion varies from lightish brown to 
black ; the nose ranges from medium to broad, being always 
broader than among the Indo-Aryans; the stature is lower 
than in the latter group, and usually below the average accord- 
ing to the scale given on p. 292. The higher representatives 
of this type approach the Indo-Aryans, while the lower members 
are in many respects not very far removed from the Dravidians, 
The type is essentially a mixed one, yet its characteristics are 
readily definable, and no one would take even an upper-class 
Hindustani for a pure Indo-Aryan, or a Chamar for a genuine 
Dravidian. The distinctive feature of the type, the character 
which gives the real clue to its origin and stamps the Aryo- 
Dravidian as racially different from the Indo-Aryan, is to be 
found in the proportions of the nose. The average index runs 
in an unbroken series from 73*0 in the Bhuinhar of Hindust£ln, 
and 73*2 in the Brahman of Bihar, to 86 in the Hindustani 
Chamar and 88*7 in the Musahar of Bihar. The order thus 
established corresponds substantially with the scale of social 
precedence independently ascertained. 

V. The Mongol>Dravidian or Btngali type of Ix>wer 
Bengal and Orissa, comprising the Bengal Brahmans and 
Kayasths, the Muhammadans of Eastern Bengal, and other 
groups peculiar to this part of India. Probably a blend of 
Dravidian and Mongoloid elements, with a strain of Indo- 
Aryan blood in the higher groups. The head is broad ; com- 
plexion dark ; hair on face usually plentiful ; stature medium ; 
nose medium, with a tendency to broad. 

This is one of the most distinctive types in India, and its 
members may be recognized at a glance throughout the wide 
area where their remarkable aptitude for clerical pursuits has 
procured them employment Within its own habitat the type 
extends to the Himjllayas on the north and to Assam on the 
east, and probably includes the bulk of the population of Orim; 
the western limit coincides approximately with the hilly country 
of Chota Nagpur and Western Bengal. The broad hpod of 
the Bengali, of which the mean index varies from 79*0 in the 
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Brahman to 83-0 in the Rajbansi Magh, effectually differentiates 
the type from the Indo-Aryan or Aryo-Dravidian. The seria- 
tion of the cephalic index for the Brahmans of Eastern Bengal 
is very regular in its gradations, and it presents a striking 
contrast with the corresponding diagrams for the Hindustani 
Brahmans and the Rajput. Here, as elsewhere, the inferences 
as to racial affinity suggested by the measurements are in entire 
accord with the evidence afforded by features and general 
appearance. For example, it is a matter of common know- 
ledge that the Rajbansi Magh of Chittagong, who is in great 
demand as a cook in European households in India, resembles 
the upper-class Bengali of Ea.stcrn Bengal so closely that it 
takes an acute observer to tell the difference between the two. 
In the Brahman seriation the finer nasal forms predominate ; 
and it is open to any one to argue that, notwithstanding the 
uncompromi.sing breadth of the head, the nose-form may in 
their case be due to the remote strain of Indo-Aryan ancestry 
to which their traditions bear witness. 

VI, The Mongoloid type of the Himalayas, Nepal, Assam, 
and Burma, represented by the Kanets of Lahnl and Kultl ; 
the LepchBs of Darjeeling and Sikkim ; the Limbus, Murmls, 
and Gurungs of Nqpal; the Bodo of Assam; and the Burmese. 
The head is broad ; complexion dark, with a yellowish tinge ; hair 
on face scanty ; stature short or below average ; nose fine to 
broad ; face characteristically flat ; eyelids often oblique. 

On its northern and eastern frontier India marches with 
the great Mongolian region of the earth, and a glance at the 
ethnographic map in the Gazetteer Atlas will show how the 
Indian area on which this particular foreign influence has 
impressed itself widens gradually from west to east The 
Punjab and Hindustan are left virtually untouched; the 
BangnUs exhibit a type sensibly modified in the direction of 
Mongolian dharacters; the Assamese are unniistakably Mon- 
goloid ; and in Buima the only non-Mongolian elements are 
the result of recent immigration from India. This condition of 
things is of course mainfy due to the intervention of the great 
physical barrier of the Himalayas, which obstructed the south- 
wa^ extension of the Mongolian races. But other causes also 
enter in. No one who is acquainted with the population of 
the Lower Himalayas can have failed to observe that in the 
west there has been a substantial intermixture of Indo-Aiyan 
elements, while in the east the prevailing type down to the 
verge of the plains is exclusively Mongoloid. The meson 
weems to be that the warlike races of the Punjab and Hinduslin 
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invaded the pleasant places of the hills, and conquered for 
themselves the little kingdoms which once extended from the 
Kashmir valley to the eastern border of Nepal. The hill 
Rajputs of Kangra and the Khas of Nepal form the living 
records of these forgotten enterprises. Farther east the con- 
ditions were reversed. Neither Bengalis nor Assamese have 
any stomach for fighting; they submitted tamely to the 
periodical raids of the hill people ; and the only check upon 
the incursions of the latter was their inability to stand the heat 
of the plains. They occupied, however, the whole of the 
lower ranges, and held the Duars, or gates, of Bhutan until 
dispossessed by us. Thus, in the Eastern Himalayas none of 
the plains people made good a footing within the hills, which 
remain to this day in the exclusive possession of races of the 
Mongoloid type. 

VII. The Dravidian type, extending from Ceylon to the valley 
of the Ganges, and pervading Madras, Hyderabad, the Central 
IVovinces, most of Central India, and Chota Nagpur. Its 
mo.st characteristic representatives arc the Paniyans of Malabar 
and the Santals of Chota Nagpur. Probably the original type 
of the population of India, now modified to a varying extent 
by the admixture of Aryan, Scythian, and Mongoloid elements. 
In typical specimens the stature k short or below mean ; the 
complexion very dark, approaching black ; hair plentiful, with 
an occasional tendency to curl; eyes dark; head long; nose 
very broad, sometimes depressed at the root, but not so as to 
make the face appear flat This race, the most primitive of 
the Indian types, occupies the oldest geological formatioti in 
India, the medley of forest-clad ranges, terraced plateaux, and 
undulating plains which stretches, roughly speaking, from the 
Vindhyas to Cape Comorin. On the east and west of the 
peninsular area the domain of the Dravidian is conterminous 
with the Ghats, while farther north it roaches on one side to 
the Aravalli.s, and on the other to the Rajmahal Hills. Where 
the original characteristics have been unchanged by contact 
with Indo- Aryan or Mongoloid people, the type is remarkably 
uniform and distinctive. labour is the birthright of the pure 
Dravidian; whether hoeing tea in Assam, the Duars, or Ceylon, 
cutting rtoe in the swamps of Eastern Bengal, or doing 
scavenger’s work in the streets of Calcutta, Rangoon, and 
Singapore, he is recognisable at a glance by hts black sfctn, 
his squat figure and the negro-like proportions of hii nbie. 
In the upper stmta of the vast social ^posit which b here 
treated as Diuyidlan these, i^i^l characteristice tend to thin 
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out and disappear, but even among them traces of the original 
stock survive in varying degrees. 

It must, however, be clearly understood that the areas Limib- 
occupied by these various types do not admit of being defined 
as sharply as they must be shown on an ethnographic map. sche^. 
They melt into each other insensibly; and, although at the 
close of a day’s journey from one ethnic tract to another, an 
observer whose attention had been directed to the subject 
would realize clearly enough that the physical characteristics 
of the people had undergone an appreciable change, he would 
certainly be unable to say at what particular stage in his 
progress the transformation had taken place. Secondly, it 
must not be imagined that any type is alleged to be in 
exclusive possession of the locality to which it is assigned. 

When, for example, Madras is described as a Dravidian and 
Bengal as a MongoIoDravidian tract, this does not mean that 
all the people of Madias or Bengal must of necessity belong 
to the predominant type. From time immemorial in India 
a stream of movement has been setting from west to east and 
from north to south, a tendency impelling the higher types 
towards the territories occupied by the lower. In the course 
of this movement representatives of the Indo-Aryan type have 
spread themselves all over India, as conquerors, traders, land- 
owners, or priests, preserving their original characteristics in 
varying degrees, and receiving a measure of social recognition 
dependent in the main on the .supposed purity of their descent 
from the original immigrants. Family and caste traditions 
record countless instances of .such incursions, and in many 
cases the tradition is confirmed by the concunent testimony 
of historical documents and physical characteristics. Even in 
the Frovinces farthest removed from the Indo-Aryan settle- 
ments in North-western India, members of the upper castes 
are still leadOiy distinguishable by their fbatures andcomplexirHi 
from the mass of the population, and flieir claims to represent 
a difiSerent race are dtrown into relief by the definition now 
for the first time attempted of the predominant type of the 
Province. 'I'hirdly, it may bo said that the lumes assigned 
to the types the highly speculative question of the elements 
which have contributed to their formation. 'I'hc criticism is 
unanswerable. But we must have some distinctive names for 
(lur types; names based solely on physical characters are 
practically mete bundles of formulae ; and if hypotheses of 
origin are worth constructing at all, one should not riirink 
from expressing them in their most telling form. The origins 
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of these types are hidden in the mist which veils the remote 
era of the Aryan advance into India. Our only guides are 
tradition and conjecture, aided by the assumption, which the 
history of the East warrants us in making, that in those distant 
ages types were formed by much the same processes as those 
that we find in operation to-day. 

Drav- The Dravidians probably constitute the oldest of the seven 
types. Their low stature, black skin,, long heads, broad noses, 
and relatively long forearm distinguish them from the rest of 
the population of India, and appear at first sight to confirm 
Huxley’s surmise that they may be related to the aborigines of 
Australia. Linguistic affinities, especially the resemblance 
between the numerals in Mund^i and in certain Australian 
dialects, and the survival of some abortive forms of the 
boomerang in Southern India, have been cited in support 
of this view ; and an appeal has also been made to Sdater’s 
hypothesis of a submerged continent of Lemuria, extending 
from Madagascar to the Malay Archipelago, and linking India 
with Africa on the one side and with Australia on the other. 
But Sir William Turner’s comparative study of the characters 
of Australian and Dravidian crania has not led him to the 
conclusion that these data can be adduced in support of the 
theory of the unity of the two peoples. The facts which cast 
doubt on the Australian affinities of the Dravidians likewise 
refute the hasty opinion which seeks to associate them with 
the tiny, broaiheaded, and woolly-haired Negritos of the 
Andamans and the Philippines. This is the last word of 
scientific authority^ and here we might leave the subjecti 
were it not that another theory of the origin of the DravuUans 
was adopted by Sir William Hunter in the account of the non- 
Aryan races of India given by him in Tht Indian Empire. 
According to this view there are two branches of the Dravi- 
dians — the Koldrians, speaking dialects allied to Munddri, and 
the Dravidians proper, whose languages belong to the Tamil 
&mily. II1C former entered India from the north-east and 
occupied the northern portion of the Vindhya table-land. 
There they were conquered and split into fragments by the 
main body of Dravidians, who found their way into the 
Punjab through the north-western passes and pressed forward 
towards the south of India. The basis of this theory fs 
obscure. Its account of the Dravidians proper seems to rest 
upon a supposed affinity between the Brdhui dialect, of 
Baluchistiin and the lang^es of Southern India, while the 
hypothesis of the north-eastern origin of the Kolfirians depends 
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on the fancied recognition of Mongolian characteristics among 
the people of Chota Nagpur. But in the first place the dis< 
tinction between KoUrians and Dravidians is purely linguistic, 
and does not correspond to any differences of physical type, 
Secondly, it is extremely improbable that a large body of ver>- 
black and conspicuously long-headed types should have come 
from the one region of the earth which is peopled exclusively 
by races with broad heads and yellow complexions. With this 
we may dismiss the theory which assigns a trans-HimSilayan 
origin to the Dravidians. Taking them as we find them now, 
it may safely be said that their present geographical distribu- 
tion, the marked uniformity of physical characters among the 
more primitive members of the group, their animi.stic religion, 
their distinctive languages, their stone monuments, and their 
retention of a primitive system of totemism justify us in regard- 
ing them as the earliest inhabitants of India of whom we have 
any knowledge. 

Upon the interminable discussions known as the Aryan The Indc>- 
controversy there is no need to enter here. Whether anything 
that can properly be described as an Aryan race ever existed ; 
whether the heads of its members were long, according to 
Penka, or short, according toSergi ; whether its original habitat 
was Scandinavia, the Lithuanian steppe, South-east Russia, 

Central Asia, or India itself, as various authorities have held ; 
or again, whether the term Aryan is anything more than a philo 
logical expression denoting a heterogeneous group of peoples 
whose languages belong to the Aryan family of speech— these 
arc questions which may for our present purpose be left 
unanswered. We arc concerned merely with the fact that 
there now exists in the Punjab and KajputOna a definite 
physical type, representc<l by the jats and Rajputs, which is 
nwfced by a relatively bng (dolichocephalic) head ; a straight, 
finriy cut (leptorrhine) nose; a long, symmetrically narrow 
face ; a well-d^oped forehead ; regular features ; and a high 
facial angle. The stature is tall, and the general build of the 
figure is well proportioned, being relatively massive in the Jats 
and slender in the Rajputs. Throughout the group the pre 
dominant colour of the skin is a vtxj light transparent brown, 
with a tendency towards darker shades in the lower social 
strata. Except among the Meos and Mfnfis of RajputAna, 
where a strain of Bhfl blood may perhaps be discerned, the 
type shows no signs of having been modified by contact with the 
Dmvidians ; its physical characteristics are remarkably uniform ; 
and the geographical conditions of its habitat tend to esclude 
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the possibility of intermixture with the black races of the south. 
In respect of their social characters, the Indo-Axyans, as we 
have here called them, are equally distinct from the bulk of the 
Indian people. They have not wholly escaped the influence of 
caste ; but its bonds are less rigid here than elsewhere, and the 
social system retains features which recall the more fluid 
organization of the tribe. Marriage in particular is not 
restricted by the hard-and-fast limits which caste tends to 
impose; but is regulated, within large groups, by [the principle 
of hypergamy, or ‘marrying up,’ which was supposed to govern 
the connubial relations of the four original classes {^amd) in 
the system described by Manu. Even now Rajputs and Jats 
occasionally intermarry, the Rajputs taking wives from the Jflts, 
but refusing to give their own maidens in return. What is the 
exception to-day is said to have been the rule in earlier times. 
In short, both social and physical characters are those of a 
comparatively homogeneous community which has been but 
little aflected by crossing with alien races. 

The uniformity of the Indo-Aryan type can be accounted for 
only by one of two hypotheses — that its members were indi- 
genous to the Punjab, or that they entered India in a compact 
body, or in a continuous stream of families, from beyond the 
north-west frontier. It is clear that they cannot have come by 
sea, and equally clear that they could not have found their way 
into India round the eastern end of the HimlUayas. The 
theory that the Punjab was the cradle of the Aryan race was 
propounded by a writer in the Royal Asiatic Society’s /wr/w*/* 
about fifty years ago, on the basis of some rather crude Unguis* 
tic speculations; but it met with no acceptance, and the 
opinion of European scholars, from Von Schlegel down to the 
present time, is unanimous in favour of the foreign origin of the 
Indo-Aryans. The arguments appealed to are mainly philo- 
logical. Vcdic literature, indeed, as Zimmer* admits, throws 
but scanty light upon the subject, for no great weight can 
be laid upon the identification of the river Basil with 
the Araxes, the name by which the Jaxartes was known to 
Herodotus. We may, however, assume for our present purpose 
that the ancestors of the Indo-Aryans came into India from the 
north-west, and that at the time of their arrival the Peninsula, 
as far as the valley of the (janges and Jumna, was in fbo 
possession of the Dravidians. I'he only indication of the 
latter people having extended farther to the west is to be found 

^ /. xti lys-aco. 

^ pp. and lot. 
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in the survival of Btahui, an island of supposed Dravidian 
speech, among the Iranian languages of Baluchistan. But the 
present speakers of Brahui are certainly not Dravidians by race, 
and we find no traces of Dravidian Uood among the Indo- 
Aryans of to-day. It seems probable, therefore, that when the 
Indo-Aryans entered the Punjab they brought their own women 
with them : on no other supposition can we explain the com- 
parative purity of their type. 

Now if the physical and sodal conditions of the Indian The mode 
borderland had been the some in those remote ages as we find 
them at the present day, it is difficult to see how the slow 
advance of family or tribal migration could have proceeded on 
a scale large enough to result in an effective occupation of the 
Punjab. The frontier strip itself, a mere tangle of banen hills 
and narrow valleys, is ill adapted to serve as an offidna gentium, 
while a pastoral people, moving by clans or families from more 
favoured regions farther west, would have found their way 
barred by obstacles which only the strongest members of the 
community could have surmounted. The women and children 
must have been left behind or they would have perished by the 
way. Again, given the present rainfall and climate of the 
countries adjjacent to India, where should we find to-day, 
within a measurable distance of the frontier, the favoured region 
that would give off the .swarm of emigrants required to people 
the Punjab? Surely not in South-eastern Persia, with its 
inhospitable deserts of shifting sand ; nor on the dreary Central 
Asian steppes, where only a scanty nomadic population finds a 
meagre subsistence. But is it certain that, during the three or 
four thousand years that may have elapsed since the Aryans 
began to press forward into Indio, the climate of the countries 
through which they passed has not undergone a material 
change? 'Phere is a certain amount of evidence in favour of 
this supposition. Mr. W. T. Hlanford, writing in 1873 thought 
it prolMtble that the rainfall in both Central Asia and Persia 
had decreased greatly in modem times ; and that, owing mainly 
to this causey and in a less degree to the destruction of trues 
and bushes, the climate had become appreciably drier, cultivn 
tion had fallen off, and the population had greatly declined in 
numbers. Nearly thirty years later, we find Mr. HlanfordV 
views confirmed and developed l>y Mr. K. Vrcrlcnlmrg in his 
geological sketch of the Baluchistfin desert aral [lart of Kastern 
Persia*. Mr. Vredenburg applies to the problem the known 

* Qimrt.JbMf. (kel. .S'0r.,xxix (1X73), 

* Mem, (teel. Survey of India, xxtl, part tL 
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principles of physical geography and shows how, given a 
dwindling rainfall in a tract situated like Eastern Persia and 
Baluchistan, evaporation is bound to produce the present 
condition of perennial drought. As the rainfall declines, 
fertile plains relapse into desert ; lakes are transformed into 
salt marshes ; the springs in the hills dry up ; and an era of 
desolation sets in. In illustration of the state of things which 
must have existed in some former age, Mr. Vredenburg 
tells us how in the desolate valleys of KhUrSn (Kal£lt State) 
there exist hundreds of stonewalls, known locally ns^a^rdafsds 
or 'dams of the infidel,' which mark the edges of ancient 
terraced fields and retain even now remnants of soil that once 
was cultivated. Arguing from what one sees in India, it seems 
likely that these terraced fields represent the overflow of a 
flourishing agricultural community, ^ven up into the hills by 
the pressure of population in the plains. Gradually, as the 
climate changed, the level alluvial tracts, deprived of rainfall, 
lapsed into desert ; the bulk of the population drifted on into 
the Punjab ; while those who remained behind eked out by 
pillage the meagre livelihood to be won from patches of soil in 
the hills, I.ast of all, the springs on which this scanty cultiva- 
tion depended shrank and disappeared, till nothing was left 
but the stone walls to recall the labours of the forgotten people 
who built them. 

The picture, which these observations enables us to con- 
struct, of a country of lakes and fertile plains extending from 
the centre of Persia to the western confines of India, may help 
to throw light upon the problem of the Indo-Aryan advance 
into the Punjab. The population of such a tract, as they began 
to press on their own means of subsistence or were pushed 
forward by incursions from the west, would naturally have 
moved on by tribes and families without any disturbance of 
their social order, and would have occupied the valley of the 
Indus. Arriving there as an organised society, like the children 
of Lsracl when they entered Palestine, they would have had no 
need to take to themselves any Dravidian daughters of Heth, 
and they would have preserved their type as distinct as we find 
it in the Punjab to-day. The movement must of course have 
been gradual, and must have extended over many centuries, 
during which time the climate continued to dry up, and the 
possibilities of agriculture to decline. When the new conditioni 
had become fiiUy established, the north-western frontier of India 
was closed to the slow advance of family or tribal migratton^ 
and remained open ohly to bands of fighting men or adven- 
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tUTous nomads, who could force their way through long zones 
of waterless deserts ending in a maze of robber-haunted hills. 

Armed invasion took the place of peaceful colonization. But 
the invaders, however great their strength, could in any case 
bring few women in their train. This is the determining factor 
both of the ethnology and of the history of India. As each 
wave of conquerors — Greek, Scythian, Arab, Afghan, Mughal — 
that entered the country by land became more or less absorbed 
in the indigenous population, their physique changed, their 
individuality vanished, their energy was sapped, and dominion 
passed from their hands into those of more vigorous successors. 

For the origin of the Aryo-Dravidian type, we need not travel The Aryo- 
beyond the ingenious hypothesis put forward by Dr. Hoemle 
twenty years ago and confirmed by the recent researches of Hcperale’s 
Dr. Grierson’s Linguistic Survey. This theory supposes that theory, 
after the first swarm of Indo-Aryans had occupied the Punjab, 
a second wave of Aryan-speaking people, the remote ancestors 
of the Aryo-Dravidians of to-day, impelled by some ethnic 
upheaval, or driven forward by the change of climate in Central 
Asia, made their way into India through Gilgit and Chitrfil and 
established themselves in the plains of the Ganges and Jumna, 
the sacred Middle-land [Madhyadesd) of pos^Vedic tradition. 

Here they came in contact with the Dravidians ; here, by the 
stress of that contact, caste was evolved ; here the Vedas were 
composed, and the whole fantastic structure of orthodox ritual 
and usage was built up. The linguistic evidence in favour of 
this view is summarized in Dr. Grierson’s chapter on I.anguage 
in the Rtport on the Census of Indta, tpoi. For the present 
puri>ose it is sufficient to note that the record of physical 
characters beats out the conclusions suggested by philology. 

The type of the people now dwelling in the Middle-land is 
precisely what might have been expected to result from the 
incursion of a fair long-headed race, travelling by a route which 
prevented women from accompanying them, into a land in- 
habited by dark-skinned I^ravidians. lire men of the stronger 
race took to themselves the women of the weaker, and from 
these unions was evolved the mixed type which we find in 
Hindust&n and Bihar. The degree of intermixture necessarily 
varied: at one end of the scale the type approaches the Indo- 
Aryan, at the other it almost merges in the Dravidian. 

It may be said that the theory of a second wave of Aryans, 
resting os it does on the somewl^t uncertain data of philology, 
is not really required for the purpose of explaining the &cts. 

Why should we not content ourselves by assuming that the 
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original Indo-Aryans outgrew their settlements on the Indus, 
and threw oflF swarms of emigrants who passed down the 
Ganges valley, modifying their type as they went by alliances 
with the Dravidian inhabitants? But on this view of the 
problem it is difficult to account for the marked divergence 
of type that distinguishes the people of the Eastern Punjab 
from those of Western Hindustan. If there had been no 
second and distinct incursion, coming in like a wedge behind 
the original colonists, no such sharp contrast would now be 
discernible. One type would melt into the other by imper- 
ceptible gradations, and scientific observation and popular 
impressions would not concur, as they do, in affirming that a 
marked change takes place somewhere about the longitude of 
Sirhind. Nor is this the only point in favour of Dr. Hoernle’s 
hypothesis. It further explains how it is that the Vedic Hymns 
contain no reference to the route by which the Aryans entered 
India, or to their earlier settlements on the Indus; and it 
accounts for the antagonism between the ea.stern and western 
sections, and for the fact that the latter were regarded as 
comparative barbarians by the more cultured inhabitants of 
the Middle-land. 

When we leave BihSlr and pass eastward into the steamy 
rice-fields of Bengal, the Indo-Aryon element thins out rapidly 
and appears only in a sporadic form. The bulk of the popu 
lation is Dravidian, modified by a strain of Mongoloid 
which is relatively strong in the east and appreciably weaker 
in the west. Even here^ however, where the Indo-Aryan factor 
is 50 small as to be hardly traceable, certain exceptions xpay 
be noticed. The tradition, cherished by the Brfthmans and 
KSyasths of Bengal, that their ancestors came from Kanauj at 
the invitation of King Adisura to introduce Vedic ritual into 
an unhallowed region, is borne out to a substantial degree by 
the measurements of these castes, though even among them 
indications are not wanting of occasional intermixture with 
Dravidians. If, however, the regional type is regarded as a 
whole, the racial features are seen to be comparatively distinct. 
The physical degeneration which has taken place may be duo 
to the influence of a relaxing climate and an enfeebling diet, 
and still more perhaps to the practice of marrying immature 
children, the great blot on the social system of tlic upper 
classes of Bengal. 

Of the foreign elements that have contributed to the making 
of the Indian peoples two have now been passed in review. 
We have seen the Indo-Aryan type maintaining a high degree 
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of purity in the Punjab and Rajputana, transformed by an 
increasing admixture of Dravidian blood in Hindustan and 
Bihar, and vanishing beyond recognition in the swamps of 
I-ower Bengal. We have found the Mongoloid races pre- 
dominant on the eastern and northern frontiers : confined to 
the hills where the people of the plains were strong; but 
farther cast, where they came in contact with feebler folk, 
mixing with the Dravidian element to form the type character- 
istic of the mass of the population of Bengal and Assam. 

A third foreign element still remains to be accounted for. 

It has long been known, mainly from Chinese sources, 
supplemented by the evidence of coins and the uncertain 
testimony of Indian tradition, that, long after the settlement of 
the Tndo- Aryans in the ]*unjab, succe.ssive swarms of nomadic 
people, vaguely designated Sakas or Scythians, forced a way 
into India from the west, and established their dominion 
over portions of the Punjab, Sind, Oujarilt, RftjputSno, and 
(Central India* The impulse which started them on their 
wanderings may be traced in some instances to tribal upheavals 
in fa^di8tant China, while in other cases 1>ands already on 
the move were pushed forward from Central Asia. All these 
peoples came from regions which, so far as we know, have 
from . time immemorial been occupied by broad-headed 
races. 

In the time of the Achaemenian kings of Persia, the Scythians, 
who were known to the (Chinese as Hsc, occupied the regions 
lying between the lower course of the Sillis or Jaxartc.s and invA.»ioiis 
I^ke Balkash. 'Fhe fragments of early Scythian history which 
may he collected from dasKlcal writers are supplemented by 
the Chinese annals, which tell us how the Ssc, originally located 
in Southern China, occupied Sogdiana and Transoxiana at the 
time of the establishment of the (iraeco-Bactrion monarchy. 
Dislodged from these regions by the Yueh*chi, who bad them 
selves hten put to flight by the Huns, the Sse invaded Bactriana, 
an enterprise in which they were frequently allied with the 
i^arthians. To this circumstance, says Ujfalvy, may be due the 
resemblance which exists between the Scythian coins of India 
and those of the Parthian kings. At a later period the Yueh-chi 
made a further advance and drove the Sse or Sakas out of 
Bactriana, wbcreu|X)n the latter crossed the Paroimmisus and 
took possession of the country called after them SakosUIn, 
comprising Segist^n, Arachosia, and Dningiana. But the}* 
were left in possession only for a hundred years, for about 
as a«a the Yueh-chi disturbed them afresh. A body ^Scytihigns 
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then emigrated eastward and founded a kingdom in the western 
portion of the Punjab. The route they followed in their advance 
upon India is uncertain; but to a people of their habits it would 
seem that Lhe march through Baluchistan would have presented 
no serious difficulty. 

The Yueh-chi, afterwards known as the Tokhari, were a 
power in Central Asia and the north-west of India for more 
, than five centuries, from 130 b.c. The Hindus called them 
Sakas and Turushkas, but their kings seem to have known no 
other dynastic title than that of Kushan. The Chinese annals 
tell us how Kitolo, chief of the Little Kushans, whose name is 
identified with the KidStra of the coins, giving way the 

incursions of the Ephthalites, crossed the Paropamisus and 
founded, in the year 425 of our era, the kingdom of Candhfira, 
of which, in the time of his son, Peshilwar became the capital* 
About the same time, the Ephthalites or Ye-tha-i-li-to of the 
Chinese annals, driven out of their territory by the Yuan-Yuan^ 
started westward and overran in succession Sogdiana, Khwflriam 
(Khiva), Baclriana, and finally the north-west portion of India. 
Their movements reached India in the reign of Skanda Gupta 
(452-80) and brought about the disruption of the fiupta 
empire. The Ephthalites were known in India as Huns* 'rhe 
leader of the invasion of India, who succeeded in snatching 
CrandhSra from the Kushans and established his capital at 
Sfikala, is called by the Chinese Laelih, and inscriptions enatde 
us to identify him with the original Lakhan Udayftdltya of the 
coins. His son T oramilna (490-5 1 5) took possession of (Sujarftti 
Riljputana, and part of the Ganges valley, and in this way 
the Huns acquired a portion of the ancient Gupta kingdom. 
Toramana^s successor, Mihirakula (515-44), eventually suc- 
cumbed to the combined attack of the Hindu princes of Mfilwfi 
and Magadha. 

Posrtibltj These are the historical data. Scanty as thL7 are, they 
tlieSc tho- establish the fact that, during a long period of timoy 

Dmvidian swarms of nomadic people, whose outlandish names are 
type. conveniently summed up in the generic term Scythian, poured 
into India, conquered, and governed. 'I'hcir coins are now the 
sole memorial of their rule, but their inroads probably began 
centuries before coins were struck or annals compiled. Of the 
])cople themselves all traces seem to have vanished, and the 
student who inquires what has become of them finds nothing 
more tangible than the modern conjecture that tlu^ are 
represented by the Jats and Riljputs. But the grounds for 
this opinion arc of the flimsiest description, and consist mainly 
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of the questionable assumption that the people who are called 
Jats or Jats at the present day must have something to do with 
the people who were known to Herodotus as Getae. Now apart 
from the fact that resemblances of names are often misleading — 
witness the Roman identification of these very Getae with the 
Goths — we have good historical reasons for believing that the 
Scythian invaders of India came from a region occupied 
exclusively by broad-headed races and must themselves have 
belonged to that type. They were by all accounts hordes of 
horsemen, short and sturdy of stature, and skilled in the use 
of the bow. In their original homes on the Central Asian 
steppes their manner of life was that of pastoral nomads, and 
their instincts were of the predatory order. It seems, there- 
fore, unlikely that their descendants should be found among 
tribes who are essentially of the long-headed type, tall heavy 
men without any natural aptitude for horsemanship, settled 
agriculturists with no traditions of a nomadic and marauding 
past. Still less probable is it that waves of foreign conquerors, 
entering India at a date when the Indo-Aryans had long been 
an oigani^ed community, should have been absorbed by them 
so completely as to take rank among their most typical repre- 
sentatives, while the form of their heads, the most persistent 
of racial distinctions, was transformed from the extreme of one 
type to the extreme of another without leaving any trace of 
transitional forms in the process^ Hurh are the contradictions 
which beset the attempt to identify the Scythians with the 
Jilts and Rajputs. 'I'he only escape seems to lie in an alter- 
native hypothesis which is suggested by the measurements. 
These data show that a zom of broad-headed i>eople may still 
be traced southwards, from the region of the Western Punjab 
in which we lose sight of the Scythians, right through the 
Deccan, till it attains its farthest extension among the Cooigs. 
Is it not conceivable that this may mark the track of the 
Scythians, who first occupied the great gracing country of 
the Western Punjab, and then, pressed upon by later invaders 
and finding their progress eastwards blocked by the Indo- 
Aryans, turned towards the south, mingled with the Dravidian 
Ix)pulation, and became the ancestors of the MarAthas ? The 
physical type of the people of this region accords fairly well 
with this theory, while the arguments derived from language 
and religion do not seem to conflict with it. I^'or, after 
entering India, the Scythians readily adopted an Aryan 
langutigc, written in the Kharosthi character, and accepted 
Buddhism as their religion. Their I’rAkrlt speech would have 
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developed into Marathi, while their Buddhistic doctrines would 
have been absorbed in that fusion of magic and nietaphysic.s 
which has resulted in popular Hinduism. On this view the 
wide-ranging forays of the Mardthas, their guerilla methods of 
warfare, their unscrupulous dealings with friend and foe, their 
genius for intrigue and their consequent failure to build up an 
enduring dominion, might well be regarded as inherited from 
their Scythian ancestors. 

Up to this point we have been dealing with the racial 
divisions of the people of India, with ethnology properly so 
called. We now turn to their social divisions, to the ethno 
graphic data as distinguished from the ethnological. 1'hesc 
divisions are either tribes or castes, which in their turn are 
further subdivided, with reference usually to matrimonial 
considerations. A tribe, as we find it in India, is a collection 
of families, or groups of families, bearing a common name 
which, as a rule, does not denote any specific occupation ; 
generally claiming common descent from a mythical or historical 
ancestor and occasionally from an animal, but in some parts 
of the country held together rather by the obligations of blood 
feud than by the tradition of kinship ; usually speaking the 
same language; and occupying, or claiming to occupy, a 
definite tract of country. A tribe is not necessarily endogamous, 
i. c. it is not an invariable rule that a man of a particular tribe 
must marry a woman of that tribe. 

We may distinguish several kinds of tribes in various parts 
of India ; and although it cannot be said that each of the 
seven racial types has its own distinctive form of tribe, the 
correspondence between the two sets of groupings is sufficiently 
close to warrant the conjecture that each type was originally 
organi/.cd on a characteristic tribal basis, and that where trit>es 
have disappeared, their disappearance has been efTertod by 
caste insensibly absorbing and transforming the tribal division.s 
which it found in possession of particular lo<!alitic8. In 
describing the varieties of tribes we shall therefore follow the 
ethnic types already determined by physi<‘al cliaracters. 

The Uravidian tribe cxist.s in its most comi)act and vigorous 
form among the people of ChotSL Nilgpur. Such a tribe is 
usually divided into a number of exogamous groui)s, each of 
which bears the name of an animal or plant common in the 
locality. Usually, also, there is a distinct village organisation, 
comprising in its most developed forms a hetman with his 
assistant, and a priest, with various acolytes, whose business it 
is to propitiate the undefined powers from whom physical ills 
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are to be apprehended. Another remarkable instance of the 
tribal organization of the Dravidians is to be found among the 
Khonds of Orissa, once infamous for the human sacrifices 
which they offered to propitiate the earth goddess, with the 
object of ensuring good crops and immunity from disea.se and 
accidents. The Khonds are divided into fifty ^ochis or 
exogam ous septs, each of which bears the name of a inuia or 
village, believes all its members to be descended from a 
common ancestor, and as a rule dwells in the commune or 
group of villages after which it is called. The Khond gochi 
appears, therefore, to represent the nearest approach that has 
yet been discovered to the local exogamous tribe, believed by 
Mr. McLennan to be the primitive unit of human society. 

'Fhe Mongoloid ty^ie of tribe, as found in the Niiga Hills, The 
is divided, somewhat on the Khond pattern, into a number of 
kMs^ each of which is in theory an exogamous group of 
blood-relations, dwelling apart in its own territory and more 
or less at war with the rest of the world. Each kM fortifies 
the loixility which it inhabits with a stockade, a deep ditch 
full of bamboo calthrops, and a cmftily devised ladder ; and 
raids are constantly made by one upon the other for the 
purpose of capturing wives. So far as our present researches 
have gone, no very clear traces have been found of totemism 
among the Mongoloid race.s of India ; but the Mongoloid 
people of the Eastern Himillayas and the Chittagong Hills 
have a singular system of exogamous groui)s based upon real 
or mythical ancestors. 

Among the Turko-Irilnians there seem to be two distinct TheTurko- 
ty|)cs of tribe. The first comprises tribes based upon kinship, 
like the Afghfin group of tribc.s known as Pathtas, or speakers AfghSa 
of the Pashtil language. In theory, says Mr. Hughes-Bulier \ 

Afghiln tribe is constituted from a number of kindred 
groups of agnates* * . . Affiliated with a good many tribes, 
however, are to be found a certain number of alien groups.’ 

These arc not descended from the common ancestor, and the 
nature of the tie that binds them to the tribe is best expressed 
in a picturesque phrase which describes them os ‘partners for 
lietter or worse’: in other words, active iiarticipators in any 
t)Iood-feud that the tribe may have on its hands. Vet such 
is the influence of the idea of kinship upon which the tribe is 
based, tliat the alien origin of these groups is admitted with 
reluctance, and although for matrimonial pur^ioses they are 
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looked upon as inferior, the tendency is to merge the fact of 
common vendetta in the fiction of common blood. 

TheBaloch The Second type of Turko-IrSnian tribe is based primarily 
ty not upon agnatic kinship, but upon common good and ill : in 

other words, it is cemented together only by the obligations 
arising from the blood-feud. There is no eponymous ancestor, 
and the tribe itself does not profess to be composed of 
homogeneous elements. In the case of the Marri tribe of 
Baloch, Mr. HUghes-Buller has shown that ‘Brilhuis, Baloch 
from the Punjab, Baloch from other parts of Afghilnistdn, 
KhetrSln.s, Afghans, Jats, all gained easy admission to the 
tribe. . . . The process is easy to follow: admission to 
participation in common blood-feud ; then admission to 
participation in the tribal land ; and lastly admission to kinship 
with the tribe. It was not until after a man or group had 
been given a share of tribal land at the decennial distribution 
that women were given to him or them in marriage.' The 
same principles hold good in the case of the Hrilhui, who, like 
the Balrjch, appear by their history and physique to be of 
Central Asian origin, and whose numbers have i>een recruited 
from among Afghans, Kflrds, Jadgfils, Baloch, and othitr 
elements, all probably belonging to the same ethnic stock. 
Both Baloch and Brahui possess an elaborate organimtion for 
offensive and defensive puri)oscs, based in each case on the 
principle that the clan, or section, must provide for the service 
of the tribe a number of armed men proportioned to the share 
of the tribal land which it holds. 

None of the numerous tribes comprised under the names 
Afghan, Baloch, or BrShui are strictly endogamous ; and stal- 
wart aliens whose services arc considered worth having are 
admitted into the tribe by the gift of a wife, or perhaps one 
should rather say the loan, for, in the alxsence of stipulations 
to.the contrary, a woman so given goes back to her own family 
on the death of her husband. Among the Baloch and Brilhui, 
however, a distinct tendency towards endogamy results from 
the practice of marrying a woman of the same group— if 
^ possible, a first cousin. This seems to be due imrtly to the 
feeling that a woman’s marriage to an outsider deprives the 
tribe of the accession of strength that may accrue to it from 
her ofispring $ and partly also, as Mr. Hughes-Bullcr observea^ 
to the belief that * while among animals heredity follows the 
father, among human beings it follows the mother. It b 
argued, therefore, that there is more hope of the stock remain- 
ing pure if a man manies a woman who is nearly related to 
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him,* In marked contraat to the Baloch and Brahui, the 
business instincts of the Afghan lead him to regard women as 
a marketable commodity, and under the system of walwar^ or 
payment for wives, ‘girls are sold to the highest bidder, no 
matter what his social status.’ 

The word ‘ caste,’ which has obtained such a wide currency in 'f he worrl 
the literature of sociology, comes from the Portuguese adven- ‘ 
turers who followed Vasco da Gama to the west coast of India. 

The word itself is derived from the I/atin casius and implies 
purity of breed. In his article on caste in Hobsorvjobson^ 

Sir Henry Yule quotes a decree of the sacred council of Goa, 
dated 1567, which reintes how ‘theGentoos divide themselves 
into distinct races or castes [castas) of greater or less dignity, 
holding the C'hristians as of lower degree, and keep these so 
superstitioiisly that no one of a higher caste can eat or drink 
with those of a lower,* It was natural enough that foreign 
observers should seize upon the superficial asfHiCts of a social 
system which they understood but imperfectly, and should 
have overlooked the essential fact that the regulations affect- 
ing food and drink are comparatively fluid and transitory, 
while those relating to marriage are remarkably stable and 
absolute. 

A caste may be defined as a collection of families or groups Definition 
of families, bearing a common name which usually denotes or 
is associated with a specific occupation ; claiming common 
descent from a mythical ancestor, human or divine ; professing 
to follow the same calling \ and regarded by those who arc 
comiHitent to give an opinion as forming a single homogeneous 
community. A caste is almost invariably endogamous in the 
sense that a member of the large circle denoted by the common 
name may not many outsidu that circle ; but within this circle 
there are usually a number of smaller circles, each of which is 
also endogamous. 'I'hus, it is not enough to say that a Brfihman 
at the present day cannot marry any woman who is not a Brah- 
man: his wife must also belong to the same endogamous 
division of the Brahman caste. 

All over India at the present moment we can trace the Couvenat>n 
gradual and almost insensible transformation of tribes intd ?f 
castes* The main agency at work is fiction, which, in this ^ 
instance, takes the form of the pretence that whatever usage 
prevails to-day has been so from the beginning of time. Ic 
may l)e hoi>ed that the Ethnographic Survey now in progress 
will throw much more light upon these singular forms of evolu- 
tion, by which large masses of people surrender a condition of 
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comparative freedom, and take in exchange a condition which 
becomes more burdensome in proportion as its status is 
higher. So far as present observation goes, several distinct 
processes are involved in the movement, and these proceed 
independently in diiferent places and at different times : — 

(i) The leading men of an aboriginal tribe, having some- 
how got on in the world and become independent landed 
proprietors, manage to enrol themselves in one of the more 
distinguished castes. They usually set up as Rajputs, their 
first step being to start a Brahman priest who invents for 
them a mythical ancestor, supplies them with a family miracle 
connected with the locality where their tribes are settled, 
and discovers that they belong to some hitherto unheard-of 
clan of the great Rajput community. In the earlier stages 
of their advancement they generally find great difficulty in 
getting their daughters married, as they will not take husbands 
from their original tribe and real Rajputs will not condescend 
to alliances with them. But after a generation or two their 
persistency obtains its reward and they intermarry, if not with 
pure Rftjputs, at least with a superior order of manufactured 
Riljputs whose promotion into Brahinanical society dates fur 
enough back for the steps by which it was gained to have been 
forgotten. Thus a real change of blood may take place, 
while in any case the tribal name is completely lost, and with 
it all possibility of correctly separating this class of i»eoplc 
from the Hindus of purer blood and of tracing them to any 
particular Uravidian or Mongoloid tribe. They have t>een 
absorbed in the fullest sense of the word, and henceforth pats 
and are locally accepted as high-class Hindus. All stages of 
the process, family miracle and all, can l>e illustrated 
actual instances taken from the leading families in Chota 
Nagpur. 

(a) A number of aborigines, as we may conveniently <uill 
them, though the term begs an insoluble (lueslion, embrace 
the tenets of a Hindu religious sect, losing thereby their tribal 
name and becoming Vaishnavas, Lingilyats, Rilrnayats, or the 
like. Whether there is any mixture of blood or not will 
depend upon local circumstances and the rules of the sect 
regarding intermarriage. Anyhow, the identity of the converts 
as aborigines is usually, though not invariably, lost, and this 
also may, therefore, be regarded as a case of true absorption, 

(3) A whole tribe of aborigines, or a large section r>f a ttibe^ 
enrol themselves b the ranks of Hinduism under the style of 
a new caste which, though claimmg an origin of remote anti- 



vi] ETHNOLOGY AND CASTE 313 

quity, is readily distinguishable by its name from any of the 
standard and recognized castes. Thus the great majority of 
the Koch inhabitants of Jalpaigurl, Rangpur, and part of 
Diniljpur now invariably describe themselves as R^jbansis or 
Bhanga Kshattriyas, a designation which enables them to 
represent themselves as an outlying branch of the Kshattriyas 
who fled to North-eastern Bengal in order to escape from the 
wrath of Parasu Rama. They claim descent from Raja 
Dasaratha, father of Rama ; they keep Brahmans, imitate the 
Hrahmanic rituals in their marriage ceremony, and have begun 
to adopt the lirahmanical system of gotras. In respect of this 
last point they arc now in a curious state of transition, as they 
have all hit upon the Siime (K5.syapa) and thus habitually 
transgress the primary rule of the Brilhmanieal system, which 
absolutely prohibits marriage within the ^otra. But for this 
defect in their connubial arrangements— a defect which will 
probably be corrected in course of time as they and their 
priests rise in intelligence— there would be nothing in their 
customs to distinguish them from Indo-Aryan Hindus, al- 
though there has been no mixture of blood and they remain 
thoroughly Koch, 

(4) A whole tribe of aborigines, or a section of a tribe, 
become gradually converted to Hinduism without, like the 
Rajbansis, abandoning thLM’r tribal designation, 'Phis is what 
has happened among the Bhumij of Western Bengal. Here 
a pure Dravidian race have lost their original language and 
now .speak only Bengali \ lliey worship Hindu gods in addition 
to their own (the temlency being to relegate the trilxil gods to 
the women), and the more advanced among them employ 
Br«^hnmiu« as family priests. They still retain a set of totemiitlc 
exogamous sulKlivisions, clo.seIy resembling those of the MundAi 
and the Santflls ; but they are beginning to forget the totems 
which the names of the subdivisions denote, and the name* 
themselves will probably soon be abandoned in favour of more 
aristocratic designations. The tribe wilt then have become 
a emtt in the full sense of the word, and will go on stripping 
itself of all customs likely to betray its true descent : the 
physical characteristics of its members will alone survive. With 
their transformation into a caste, the Bhumij will be more 
strictly endogamous than they were as a tribe, and even less 
likely to modify their physical tyjKi by intermarriage with other 
races. 

By such processes as these, and by a variety of complex Tytiei of 
social influences whose working cannot be precisely tilited, 
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a number of types or varieties of caste have been formed, 
which admit of being grouped as follows: — 

(i) The tribal type, where a tribe like the Bhumij has 
insensibly been converted into a caste, preserving its original 
name and many of its characteristic customs, but modifying 
its animistic practices more and more in the direction of 
orthodox Hinduism, and ordering its manner of life in accord- 
ance with the same model. Numerous inslancc.s of this 
process are to be found all over India : it has been at work for 
centuries, and it ha.s even been supposed that the Sudras of 
Indo-Aryan tradition were originally a Dravidian tribe which 
was thus incorporated into the social system of the conejuering 
race. We may mention as examples of such transformation 
the AhTr, J)om, and Dosadh of the United Provinces and 
Bihar; the Gujar, Jat, Meo, and Rajput of Rajputana and 
the Punjab ; the KolT and Mahilr of Bombay ; the BUgdi, 
Bauri, Chandal (Namasudra), Kaibartta, Pod, and Rfljlmnsi- 
Koch of Bengal ; and, in Madras, the Mill, N.lyar, Vdlala, 
and Paraiyan (l^ariah), of whom tlie last retain traditions of 
a time when they posse.ssed an inde[)endent organization of 
their own and had not I)een relcigatcd to a low place in the 
Hindu social sy.stem. 

(ii) The funciioml or occupational type of caste k m 
numerou.s and so widely diffused, and its characteristics are w) 
prominent, that community of function is ordinarily regarded 
as the chief factor in the evolution of caste. Almost every 
caste professes to have a traditional occupation, though many 
of its members have abandoned it, and the adoption of new 
occupations, or of changes in the original occupation, may give 
rise to .subdivisions of the caste which ultimately develop into 
castes entirely distinct. Thus among the large castes, the 
Ahlrs are by tradition herdsmen; the Brahmans, priests; 
the Chamars and Muchis, workers in leather; the (^huhrUs, 
Bhangls,and Dorns, scavengers; the DosAdhs, village watchmen 
and messengers; the Goalas or Golas, milkmen; the Kai- 
borttas and Kewats, fishermen and cultivators ; the fCayostbs, 
writers; the Koiri and Kachhf, market gardeners; the 
Kumhin, potters ; the Pods, fishermen ; and the Teli and 
Till, oil-pressers and traders in oil. But the proiiortion of a 
caste that actually follows the traditional occuimtion may vaty 
greatly. It is shown in the Bengal Census Report of 1:901 
that 80 per cent of the Ahfrs in Bihfir are engaged in 
agriculture; that Of the Lower Bengal Brfthmans only 
X7 per cent, and of the BihAr Brfthmans only S per cent, 
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perform religious functioas; that only 8 per cent, of the 
CharnSrs in Bihar live by working in leather, the remainder 
being cultivators or general labourers ; that two-thirds of the 
Kayasths in Bengal are agriculturists ; and that only 35 per cent, 
of the Telis follow their traditional profession. A remarkable 
instance of the formation of a caste on the basis of distinctive 
occupation is supplied by the G3rpagari, or haiI■^ave^ters, in 
the Maratha Districts of the Central Provinces, village servants 
whose duty it is to control the elements and protect the crops 
from the destructive hail-storms which are frequent in that part 
of India. Changes of occupation in their turn, more especially 
among the lower castes, tend, as above mentioned, to bring 
about the formation of separate castes. 'Fhe Sadgops of 
Bengal have, within recent times, taken to agriculture and 
broken away from the pastoral caste to which they originally 
belonged ; the educated Kaibarttas and I’ods arc in course 
of separating themselves from their brethren who have not 
learnt English; the Madhu-n3pit are barbenrs who became 
confectioners ; the ChasSl-dhobAs arc washermen who took to 
agriculture. 

(lit) Thi sectarian type comprises a small number of castes (hi) Sec- 
which commenced life as religious sects founded by philan- 
thropic enthusiasts who, having evolved some metaphysical 
formula offering a speedier release from the taedhm vitae 
which oppresses the East, had further persuaded themselves 
that all men were equal, or at any rate that all believers in 
their teaching ought to be so. As time went on, the practical 
difficulties of realiring this ideal forced themselves upon the 
members of the sect ; they found their company becoming 
unduly mixed ; an<l they proceeded to reorganize themselves 
on the lines of an ordinary caste. A notable instance of this 
tendency to revert to the normal type of Hindu society is to 
be found in the present condition of the Lingayat or Vira Saiva 
caste of Bombay and Southern India, which numbers 2,600,000 
adherents. Founded os a sect in the twelfth century, by a 
reformer who proclaimed ttie equality of all who received the 
eightfold sacrament ordained by him, and wore on their 
persons the mystic phallus emblematic of the god Siva, the 
LingSyat community had begun, by the close of the seventeenth 
century, to develop endogamous sub-castes based upon the 
social distinctions which their founder had expressly abjured. 

At the last Onsus the process of transforming the sect into a 
caste had advanced still farther. In a petition presented to 
the Government of India the members of the DlngHyat 
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community protested against the ‘most offensive and mis- 
chievous order’ that all of them should be entered in the 
census papers as belonging to the same caste, and asked that 
they might be recorded as Vira Saiva BrShmans, Kshattriyas, 
Vaisyas, or Sudras, as the case might be. It would be difficult 
to find a better illustration of the essentially particularist 
instinct of the Indian people, of the aversion with which they 
regard the doctrine that all men are equal, and of the 
attraction exercised by the aristocratic scheme of soiriety which 
their ancient traditions enshrine. The legend of the four 
original castes may have no historical foundation, but there 
can be no question as to the spread of its influence or the 
strength of the sentiment which it still inspires. So long, in 
short, as the sectarian instinct confines itself to expressing 
a mere predilection for one god rather than another, or simply 
develops a new cult, however fantastic, which permits men 
to indulge in the luxury of religious eccentricity without 
quitting the narrow circle of their social environment, its 
operations are undisturbed and the sects which it forms may 
flourish and endure. But directly it invades the social sphere 
and seeks to unify and amalgamate groups of theoretirMlly 
different origin, it comes in contact with a force too strong for 
it and has to give way. 

(iv) Castes formed by Modern criticism has been 

especially active in its attacks on that portion of the traditional 
theory which derives the multitude of mixed or inferior castes 
from an intricate series of crosses between members of the 
original four. No one can examine the long lists which purtKWl 
to illustrate the working of this process without being struck 
by much that is absurd and inconsistent. But in India it 
docs not necessarily follow that, because the individual 
applications of a principle are ridiculous, the principle itself 
must have no foundation in fact. The last thing that would 
occur to the literary theorists of those times, or to their 
successors the pandits of to-day, would be to go back upon 
actual facts, and to seek by analysis and comparison to work 
out the true stages of evolution, 'Ihey found the a priori 
method simpler and more congenial. Having once got hold 
of a formula, they insisted, like Thales and his contemporaries, 
on making it account for the entire order of things. Thus 
castes which were compact tribes, castes which bad been 
developed out of trade corporations, and castes which eg* 
pressed the distinction between Ashing and hunting, agriculture 
and handicrafts, were all supposed to have l>eeA evolved by 
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interbreeding. But the initial principle, though it could not 
be stretched to explain everything, nevertheles.s enshrines a 
grain of historical fact. It happens that we can still observe 
its workings among a number of Dravidian tribes which, though 
not yet drawn into the vortex of Brahmanism, have been in 
some degree affected by the example of Hindu organization. 
As regards inter-tribal marriages, these seem to be in a stage 
of development through which the Hindus themselves have 
passed. A man may marry a woman of another tribe; but 
the offspring of such unions do not become members of either 
the paternal or maternal groups, but belong to a distinct 
endogamous aggregate, the name of which often denotes the 
precise cross by which it was started. Among the large tribe 
of Mundas we find, for instance, nine such groups, whose 
names denote descent frran intermarriages between Mundd 
men and women of other tribas. Illustrations of this sort 
might be multiplied almost indefinitely. The point to be 
observed is that the sub-tribes formed by inteMribal crossing 
are from an early stage complete endogamous units, and that 
they tend continually to sever their slender connexion with 
the parent group and to stand forth as independent tribes. 

Within the limits of the regular caste system, Mr. Gait 
{fienffdl Census Report^ 190*) mentions the Shflgirdpesha-s of 
Bengal tLs a true caste * which takes its origin from miscegena- 
tion, and which is still adding to its numbers in the same way. 
Amongst the membens of the higher castes of Orissa whf> do 
not allow widow remarriage, and also amongst the Kayustli 
immigrants from Bengal, it is a common practice to take as 
maid-servants and concubines women belonging to the lower 
clean castes, such as Chri.Ha and Bhandflri. The offspring of 
these maid-scrvant.s are known as Shflgirdpesha (servants). 
They form a regular caste of the usual type, and arc divided 
into endogamous groups with reference to the caste of the 
male parent. . . ^ The caste of the mother makes no 
difference in the rank of the children, but those who can 
count several generations from their original progenitor rank 
higher than those in whose case the stigma of illegitimacy is 
more recent . . . The relationship between the legitimate 
children of a man of good caste and their bastard brothers 
and sisters is recognized, but the latter cannot eat with the 
former/ In spite of its numl)er (about 47»ooo), this caste is 
said to he of ciuite ntcent origin, and it is aKS(trtt.*d that it did 
not exist a century and a half ago. An older and more 
instructive illustration, dating possibly from long Iwfore the 
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Christian era, of the formation of a caste by crossing, is 
furnished by the Khas of Nepal, who appear to be the 
offspring of mixed marnages between Rajput or Brahman 
immigrants and the Mongolian women of the country. 

(v) Castes of the national type , — Where there is neither 
nation nor national sentiment, it may seem paradoxical to talk 
about a national type of caste. There exist, however, certain 
groups, usually regarded as castes at the present day, which 
cherish traditions of bygone sovereignty, and seem to preserve 
traces of an organization considerably more elaborate than 
that of an ordinary tribe. The NewSrs, a mixed people of 
Mongoloid origin, who were the predominant race in Nepal 
proper until the country was conquered and annexed by the 
Gurkha Frith wT Narayan in 1769, may be taken as an illustra- 
tion of such a survival. The group comprises both Hindus 
and Buddhists. The two communities are quite distinct and 
each is divided into an elaborate series of castes. 

If the Maralhas can be described as a ca.ste, their history 
and traditions certainly slamj) them as a t'aste of the national 
type. 'J'hcy numbered five million at the 1901 Census: 
3,650,000 in Bombay, 1,100,000 in IlyderAbad, 8i,ooo in 
Madra.s, 53,000 in My.sore, 61,000 in the Central Prc)vini:c.s 
and BerSr, and 34,000 in Central India. According to 
Mr, linthoven {Bombay Census Report^ Bombay 

Marathas ‘may be classified as a tribe with two divisions, 
MarAtha and MarAthil Kunbl, of which the former are 
hypergamous to the latter, but were not originally distinct 
It remains to be explained that the Kunbis also consist of two 
divisions: Desh Kunbis, numbering 1,900,000, and Konkani 
KunbTs, of whom there are 350,000 recorded. Intermarriage 
between thc.se divisions i.s not usual. The barrier, however, 
.seems to be purely gcograi)hical. It may not withstand the 
altered condition.s due to improvements in communirations, 
and it is not aijparently based on any religious prohibition of 
intermarriages.* The highest class of MarAthAs is suptK)sed to 
consist of ninety-six families, who profess to be of KAjput 
descent and to represent the Kshattriyas of the traditional 
system. They wear the .sacred thread, innrry their daughters 
before puberty, and forbid widows to marry again. But their 
claim to kinship with the RAjputs is effectually refuted by the 
anthropometric data now published, and by the survival among 
them of kuldffvaks or totems, such as the sunflower, the kadamda 
tree, the mango, the conch-shell, the peacock’s feather, and 
turmeric, which are worshipped at marriages and at tlm cere- 



vi] ETHNOLOGY AND CASTE 319 

mony of dedicating a new house, while their close connexion 
with the Kunbis is attested by the fact that they take Kunbi 
girls as wives, though they do not give their own daughters 
to Kunbi men. A wealthy Kunbi, however, occasionally gains 
promotion to the higher grade and claims brevet rank as 
a Kshattriya. The fact seems to be that these superior families 
represent Kunbis who came to the front under Muhammadan 
rule, or during the decline of the Mughal Empire won for them- 
selves offices or estates, claimed the rank of landed gentry, and 
asserted their dignity by refusing their daughters to their less 
distinguished brethren. 

(vi) Castes forined by — If members of a caste (vi) Castes 

leave their original habitat and settle permanently in another 
part of India, they tend to develop into a distinct caste. The 
stages of the process arc readily traced. In the first instance 
it is assumed that people who live in foreign parts must of 
necessity cat forbidden food, worship alien gods, and enter 
into relations with strange women. Consequently when they 
wish to take wives from among their own people, they find 
that their social status has been lowered and that they must 
pay for the privilege of marrying within the parent group. 

This luxuty grows more and more expensive, and in course 
of time the emigrants marry only among themselves and thus 
become a sub-caste, u.sually distinguished by a territorial name, 
such as Jaun[)urifi, Tirhutin, Kflrcndra, and the like;. 

A good illustration of the formation of a caste by migration 
is to be found in the traditions of the NainbQdri or Namputiri 
Brnhmans of Malabar. Tliese iJrnhmans claim to have come 
to the west coast from various sacred localities in KnthiAwflr 
and the Northern Deccan. Mr. R Fawcett describes them as 
^ the truest Aryans in Southern India,’ and their complexion 
and features seem to lend some supp<^rt to the tradition which 
assigns to them a foreign origin. Whatever their original 
stock may have been, they are now an entirely separate caste, 
differing from the Brilhmans of most other parts of India by 
their tendency to polygamy ; by their rejection of infant mar- 
riage ; by their restriction of marriage to the eldest son, the 
other brothers entering into relations with Nayar women ] and 
by the curious custom of ceremonial fishing which forms part 
of the marriage ritual with a certain division of them. Another 
instance of the same process is furnished by the Kilrhi Brfih- 
mans of Bengal The current legend is that early in the 
eleventh century a.I)., RiljA Adisura or Adisvara, finding the 
Brilhmans then settled in Bengal too ignorant to petform for 
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him certain Vedic ceremonies, applied to the Raja of Kanauj 
for priests conversant with the sacred ritual of the Aryans. 
In answer to his request there were sent to him five Brahmans 
of Kanauj, who brought with them their wives, their sacred 
fire, and their sacrificial implements, and from these the Rarhi 
Brahmans are descended. Adisura did what the Rajas of 
outlying and unorthodox tracts of country (such as Bengal was 
in the eleventh century) have constantly done since and arc 
doing still. A local chief, far removed from the great centres 
of Brahmanical lore, somehow becomes aware of his ceremonial 
shortcomings. He sends for Brahmans, gives them grants of 
land near his own residence, and proceeds at their dictation 
to reform his ways on the model of the devout kings whom 
Brahmanical literature holds up as the ideal for a Raja to 
follow. The Brahmans find for him a pedigree of respectable 
anti(iuity and provide him with a family legend ; and in course 
of time, by dint of money and diplomacy, he succeeds in 
getting himself rcctignizecl as a member of the local Rajput 
community. But that does not mean that the real Rajputs 
will acknowledge his pretensions ; nor will the Brithmans who 
have attached themselves to hi.s fortunes retain tlieir .status 
among the community from which they have broken off. It 
will be said of them, as i.s said of the Brahman immigrants into 
Bengal, that they have married local women, eaten forbidden 
food, adopted strange customs, and forgotten the endless 
details of the elaborate ritual which they set forth to teach. 
As priests in partibxis infidelium they will be regarded with 
suspicion by the Brahmans of their original stock : they wilt 
have to pay high for brides from among their own people, and 
eventually will be cut off altogether from the ius cannubiL 
When that stage has been reached they will have become to 
all intents anri purposes a separate caste, retaining the generic 
name of Hnlhman, but forming a new .species and pre.senting 
a distinctive type. And this great change will have been 
brought about by the simple fact of their abandoning the 
habitat of their original community. 

Occasionally it may happen that social promotion, rather 
than degradation, results from a change of renidence. In 
Chanda, a remote District of the Central Provinces, a numlntr 
of persons returned themselves at the iqot Census as Barwaiks, 
and it was stated that the Barwaiks were a clan of Kljpats 
from Orissa who had come to NOgpur in the train of the 
Bhonsla Rajfis and had taken military service under them. 
Now in Chota Nagpur tho Baraiks or Chlek-Baraiks are a sub' 
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caste of the Pans, the helot weavers and basketmakers who 
perforin a variety of service functions for the organized Drav- 
idian tribes, and used to live in a kind of ghetto in the villages 
of the Khonds, for who'm they purveyed children destined for 
human sacrifice. The Census Superintendent observes that 
* though it is possible that the coincidence may be accidental, 
still there seems good reason to fear that it is from these 
humble beginnings that the Harwaik sept of Rajputs in Chilnda 
must trace its extraction. And it is clear that, before the days 
of railways and the half-anna post, an imposture of this sort 
must have been practically impossible of detection.’ 

(vii) Castes formed hy chan^^es of custom. — The formation of i,vii) Cables 
new castes as a conscciuenci* of neglect of established usage, or 
the adoption of new ceremonial prdctice.s or secular occupa- custom, 
tions, has been a familiar incident of the caste system from the 
earlie,st times. ^Ve are told in Manu how men of the three 
twice-born castes who have not received the sacrament of 
initiation at the proper time, or who follow forbidden occupa- 
tions, become VrUtyas or outcasts, intercourse with whom is 
punished with a double fine, and whose descendants arc 
graded as distinct castes. Living os a Vrfltya is a condition 
involving of itself exclusion from the original caste, and a 
Hrllhman who performs sacrifir^es for such persons has to do 
penance, I'he idea of such changes of status is inherent in 
the system, and illustrations of its application arc plentiful. 
Sometimes it figures in the tradition.s of a caste under the 
form of a claim to a more <listinguishcd origin than is admitted 
l>y current opinion. 'Phe Skanda Punlna, for example, recounts 
an episode in Purasu Rama’s raid upon the Kshattriyos, the 
object of which is to show that the Kfiyasths arc by birth 
Ksbattriyas of full blood, who by reason of their observing 
the ceremonies of the Sildrus are called VrAtya or incomplete 
Ksbattriyas. The BAbhans or Bhuinhftrs of the United Pro- 
vinces and Bihflr are supposed, according to some legends, to 
be Brahmans who lost status by taking to agriculture. At 
the present day the most potent influence in bringing about 
elevations or depressions of social status, which may result 
ultimately in the formation of new castes, is the practice of 
widow remarriage. With the advance of orthodox ideas that 
may plausibly be ascribed to the extension of railways and the 
diiTusion of primary education, it dawns upon some members 
of a particular caste that the custom of marrying widowa is 
highly reprehensible, and, with the assistance of their Brfth^ 
mans, they set to work to dis<x»uragc it. The first step is 
vou u Y 
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to abstain from intermarriage with people who practise the 
forbidden thing, and thus to form a sub-caste which adopts 
a high-sounding name derived from some famous locality like 
Ajodhya or Kanauj, or describes itself as Biyahut or Behuta 
(the married ones) by way of emphasizing the orthodox 
character of their matrimonial arrangements. Thus the 
Awadhia or Ayodhia Kurmis of Bihar, and the Kanaujia 
Kurmis of the United Provinces, pride themselves on pro- 
hibiting the remaniage of widows, and are endeavouring to 
establish a shadowy title to be recognized as some variety of 
Kshattriya, in pursuance of which, with singular ignorance of 
the humble origin of the great Maratha houses, they claim 
kinship with Sivaj!, Sindhia, and the Bhonsla family of Nflgpur. 
In BihSr they have succeeded in attaining a higher rank than 
ordinary Kurmis. But although the AwadhiSa have achieved 
complete practical separation from the main body of Kurmis, 
no one accepts them as Kshattriyas or Rajputs, nor are they 
recognized by Hindu public opinion as forming a distinct 
caste. In the Punjab the distinction between the Jats and the 
R§,jput5, both presumably sprung from a common Indo-Aryan 
stock, is marked by the fact that the former practise, and the 
latter always abstain from, widow remarriage. The same test 
applies in the Kangra Hills, the most exclusively Hindu portion 
of the Punjab, where Musalman domination was never fully 
established. Here the line between the Thakkar and Rflthi 
castes, both belonging to the lower classG.s of hill Rtljputs, is 
said to consist in the fact that RAthis do, and Thakkars do not^ 
ordinarily practise widow maniagc. In Southern India move- 
ments of the same sort may be observed. Among the bulging 
castes which form nearly i per cent, of the population of the 
Tamil country, the Pandarams rank highest, in virtue of their 
abstention from meat and alcohol, and more especially of their 
prohibition of widow marriage. 

Totemim. An account will be found in chapter ix of the Report on the 
Census oflniia^ 1 901, of what may be called the interrwil structure 
of tribes and castes in India-**^the various endogamous, exo^ 
gamoas,and hypergamous divisions which restrict and regulate 
matrimony, and form the minor wheels of the vast and intricate 
maehinerjr by which Hindu society is controlled. It would be 
tedious to enter, here upon a detailed description and analysis 
of these division^ But from the point of view of gieneiU 
ethnology cx>n8ideEable interest attaches to one partleulir Idnd 
of division, to those exogamous groups which are beaod upon 
totems. The esristence of totemkm in India oh a large scale 
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has been brought to notice only in recent years j the inquiries 
instituted in connexion with the Census have added materially 
to our knowledge of the subject ; and special attention is being 
given to it in the Ethnographic Survey now being conducted in 
all British Provinces and the more important Native States. At 
the bottom of the social system, as understood by the average 
Hindu, we find, mainly in the Dravidian r^ions of India, 
a large body of tribes and castes each of which is broken up 
into a number of totemistic septs. Each sept bears the name 
of an animal, a tree, a plant, or of some material object, natural 
or artificial, which the members of that sept are prohibited 
from tilling, eating, cutting, burning, carrying, using, &c.; and 
the members of such a sept may not intermarry. In short, 
totemistic exogamy prevails in India on a fairly large scale and 
is still in active operation. 

In a country where the accident of birth determines irre- CUwtficft- 
vocably the whole course of a man’s social and domestic 
relations, and he must throughout life eat, drink, dress, marry, 
and give in marriage in accordance with the usages of the com- 
munity into which he was born, one is tempted at first sight to 
assume that the one thing that he may be expected to know 
with certainty, and to disclose without much reluctance, is the 
name of the caste, tribe, or nationality to which he belongs. As 
a matter of fact, no column in the Census schedule displays a 
more bewildering variety of entries, or gives so much trouble 
to the enumerating and testing staff and to the central offices 
which comi)ile the results. If the person enumerated gives the 
name of a well-known tribe, such as Bhil or Santfil, or of 
a standard caste like lirilhman or Kfiyasth, all is well. But he 
may belong to an obscure ca.ste from the other end of India ; he 
may give the name of a sect, of a sub-caste, of an exogamous 
sept or section, of a hypergamous group; he may mention 
some titular designation which sounds finer than the name of 
his caste ; he may describe himself by his occupation, or by 
the I*rovince or tract of country from which he comes. 7'hese 
various alternatives, which are for from exhausting the possi- 
bilities of the situation, undergo a series of transformations at 
the hands of the more or less illiterate enumerator who writes 
them down in his own vernacular, and the abstractor in the 
central office who transliterates them into English. 'I'hen 
logins a laborious and most difficult process of sortings 
referencing, cross-referencing, and corresponding with local 
authorities, which ultimately results in the compilation of the 
C^us Table XIU, showing the distribution of the inbabitents 
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of India by caste, tribe, race, or nationality. The arrangement 
of this table is alphabetical, and it consists of two parts. The 
first is a general list of all the groups returned, with their dis- 
tribution by religion, while the second shows the distribution 
by Provinces and States of all groups with an aggregate strength 
of 10,000. An analysis of the 1901 table shows that it includes 
2,378 main castes and tribes, and forty-three races or nation- 
alities. With the latter we are not concerned here ; as to the 
former, the question at once arises — on what principle should 
they be arranged? An alphabetical system is useful for 
reference, and essential for the purely statistical purposes of 
a census table. But it does not help in the least towards pre- 
senting an intelligible picture of the social grouping of that 
large proportion of the people of India which is organized, 
admittedly or tacitly, on the basis of caste. 

Principles Accordingly, the principle adopted in 1901 was that of 
the classification by social precedence, as recognized by native 
public opinion at the present day, and manifesting itself in the 
facts that particular castes are supposed to be the modern 
representatives of one or other of the caste.s of the theo- 
retical Hindu system ; that Brahmans will take water from 
certain castes ; that Brahmans of high standing will serve 
particular castes ; that certain castes, though not served by 
the best Brahmans, have nevertheless got Brahmans of their 
own, whose rank varies according to circumstances ; that cer- 
tain castes are not served by Brahmans at alt, but have 
their own priests \ that the status of certain castes has Inxm 
raised by their taking to infant marriage or abandoning; the 
remarriage of widows ; that the status of some castes has been 
lowered by living in a particular locality ; that the statu.s of 
others has been modified by their pursuing some occupation in 
a .special or peculiar way ; that some can claim the services of 
the village barber, the village palanciuin bearer, the village mid- 
wife, while others cannot; that some castes may not enter 
the court-yards of certain temples ; that some me subject to 
special taboos, such as that they must not use the village well, 
or may draw water only with their own ves.scl8, that they must 
live outside the village or in a separate (juarter, that they must 
leave the road on the approach of a high-caste man or tnimt call 
out to give warning of their approach. In the ctase of the 
Animistic tribes it was mentioned that the prevalence of 
totemism and the degree of adoption of Hindu usages would 
serve as ready tests. Most of the Provincial Census Superiiv 
tendents really grasped the main idea of the scheme, and 
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their patient industry, supplemented by the intelligent assistance 
given by the highest native authorities, has added very greatly 
to our knowledge of an obscure and intricate subject. 

As no stereotyped scheme of classification was drawn up, but General 
every Province was left to adopt its own system in consultation 
with local experts and representative men, it is clearly impos- 
sible to draw up any general scheme for the whole of India. 

One might as well try to construct a table of social precedence 
for Europe which should bring together Spanish grandees, 

Swiss hotel-keepers, Turkish l^ashas, and Stock Exchange 
millionaires, and should indicate the precise degree of relative 
distinction attaching to each. The problem in fact is essentially 
a local one, and India is no more one country than is Europe. 

'I'hc Provincial schemes of classification are siimmarixed in the 
Appendix to chapter xi of the on the Census of India^ 

1901. Although they cannot he reduced to common terms, 
they exhibit points of resemblance and difference which deserve 
some further examination. The first point to observe is the 
predominance throughout India of the influence of the 
traditional system of four original castes. In every scheme of 
grouping the Brahman heads the list. Then come the castes 
whom popular opinion accepts as the modern representatives 
of the Kshattriyas, and these arc followed by the mercantile 
groups supposed to be akin to the Vaisyas. When wc leave 
the higher circles of the twicc-bom, the difficulty of finding a 
uniform basis of classification becomes apparent ITie ancient 
designation ‘Suclra^ finds no great favour in modern times, and 
we can point to no group that is generally recognized as repre- 
senting it 'I'hc term is used in Bombay, Madras, and Bengal 
to denote a ronsidcniblc number of castes of moderate 
respectability, the higher of whom are considered ‘dean’ 
Sadras, while the precise status of the lower is a question which 
lends itself to controversy. At this stage of the grouping a 
sharp distinction may be noticed between Northern India and 
Bombay and Madras. In Riljputana, the Punjab, the United 
Provinces, the Centnil Provinces, Bengal, Jind Assam, the grade 
next below twice-born rank is occupied by u number of castes 
from whose hands BrAhmans and members of the higher cjistes 
will take water and certain kinds of sweetmeats. Below these 
again is a rather indeterminate group from whom water is taken 
by some of the higher castes, but not by others. Farther down, 
where the test of water no longer applies, the status of a caste 
depends on the nature of its occupation and its habits in 
resixx;t of diet. There arc castes whose touch defiles the 
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twice-bom, but who do not commit the crowning enormity of 
eating beef; while below these again in the social system of 
Northern India are people like Chamars and Dorns, who cat 
beef and various sorts of miscellaneous vermin. In Western 
and Southern India the idea that the social status of a caste 
depends on whether Brahmans will take water and sweetmeats 
from its members is unknown, for the higher caste will as a 
rule take water only from persons of their own caste and sub- 
caste. In Southern India the idea of ceremonial pollution by 
the proximity of a member of an unclean caste has been 
developed with much elaboration. Thus, the table of social 
precedence attached to the Cochin Report shows that, while a 
Nayar can pollute a man of a higher caste only by touching 
him, people of the KammSlan group, including masons, black- 
smiths, carpenters, and workers in leather, pollute at a distance 
of 24 feet, toddy-drawers (Iluvan or Tlyan) at 36 feet, Pulayan 
or Cheruman cultivators at 48 feet ; while in the case of the 
Paraiyan (Pariah), who eats beef, the range of pollution is stated 
to be no less than 64 feet. 

The subject is examined fully in some of the Provincial 
Census Reports of 1901, to which the reader is referred for 
further particulars. No attempt was made to grade evttry 
caste. I^rgc classes were formed, and the various grouiw 
included in these were arranged in alphabetical order so as to 
escape the necessity of settling the more delicate questions of 
precedence. As an illustration of the method of procedure, 
we may refer to the table of precedence for Bengal proper, 
which was compiled by Mr. Risley some years ago, and was 
adopted by Mr. Gait (Census Superintendent, 1901) after 
careful examination by local committees of native gentlemen 
appointed for the purpose. 

The entire Hindu population of this tract, numlniring 
nineteen millions, has been divided into seven classes. The 
first class is reserved for the Brfihman.s, of whom there are 
more than a million, forming 6 per cent, of the Hindus of 
Bengal, As every one knows, there are Brilhmans and Brfth- 
mans, of status varying from the Rttrhi, who claim to have 
been imported by Adisura from Kanauj, to the Bama Brah- 
mans who serve the lower castes, from whose hands puns 
Brahmans will not take water, and to the Vyilsokta Brahmans 
who servo the Chasi Kaibartta caste, and rank so low that eveh 
their own csUentai will not touch food in their houses. 

Next in order, at the top of the second class, come the 
Rajputs, basing thelt chimn to precedence on their supposed 
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descent from the pure Rajputs of the distant Indo-Aryan tract. 
Their number (113,405) must include a large proportion of 
families belonging to local castes who acquired land and 
assumed the title of Rajput on the strength of their territorial 
position. Then follow the Baidyas, by tradition physicians, 
and the writer caste of Kayasths. The former pose as the 
modern representatives of the Ambastha of Manu, and assert 
their superiority to the Kayasths. The Kayasths, on the other 
hand, claim to be Kshattriyas who took to clerical work ; deny 
the identity of the Baidyas with the Ambasthas \ and describe 
them as a local caste, unknown in the great centres of Hindu- 
ism, who were Sudras till about a century ago, when they took 
to wearing the sacred thread and bribed the Brahmans to 
acquiesce in their pretensions. 

The third class, numbering three millions, comprises the 
functional castes originally known os Navasakha [the nine 
* branches ’ or * arrows *) and the other * dean * Sudras, from 
whose hands the higher castes take water, and who Arc served 
by high<la8S Brahmans. Confectioners, perfume vendors, 
b^el growers, oilmen, gardeners, potters, and barbers figure in 
this group, the constitution of which appears to have been 
largely determined by considerations of practical convenience. 
The preparation of a Hindu meal is a very elaborate perfe^rm* 
ance, involving lengthy ablutions and a variety of ritualistic 
observances which cannot be performed on a journey; and it 
is essential to the comfort of the orthodox traveller that he 
should be able to procure sweetmeats of various kinds without 
Ixiing troubled by misgivings as to the ceremonial cleanliness 
of the people from whom h(* buys them. In matters of food 
and drink caste rules arc wisely elastic. It has been held that 
neither ice nor soda«watcr counts as water for the purpose of 
conveying pollution ; there arc special exemptions in favour of 
biscuits and patent medicines, for the last of which the Bengali 
has an insatiable appetite ; and in an outlying District where 
the only palanquin-bearers available were Dravidian Bhuiyas, 
these have been promoted to the rank of a water-giving 
{Jalucharaniya) caste in order that the twicc-bom traveller 
might be able to get a drink without ciuitting his patent lutn* 
The fourth class includes only two castes- the Uhilsi 
Kaibartta and the GofllA * from whom water is taken by the 
high castes, but whose HrAhmans are held to hv, degraded. 
About the former group Mr. Rislcy wrote in 1H91': Mt 
seems likely, as time goes on, that this sub caste will rise In 

‘ ttrtii r’Af/iV fi/ /ffftxa/* 
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social estimation, and will altogether sink the Kaibartta, so 
that eventually it is possible that they may succeed in securing 
a place with the Navasakha.’ The forecast has so far been 
fulfilled that, at the 1901 Census, the Chasi Kaibartta called 
themselves Mahisya, the name of the offspring of a legen- 
dary cross between Kshattriyas and Vaisyas, and posed as a 
separate caste. 

Class V contains a rather miscellaneous assortment of castes, 
including the Baishtam, the Sunri, and the Subarnabanik, from 
whom the higher castes do not usually take water. Their 
precedence is also defined by the fact that, although the village 
barber will shave them, he will not cut their toe-nails, nor will 
he take part in their marriage ceremonies. 

The sixth class includes a long list of castes, numbering 
nearly eight millions, who abstain from eating beef, pork, and 
fowls, but from whom the higher castes will not take water. 
They are served by degraded Hrilhmans, the regular barbers 
refuse to shave them, and some of them have special barbers 
of their own. Most of them, however, can get thtnr clothes 
washed by the village wu,sherman. Thu typical members of 
this group are the Bagdi (1,032,004), Dravidian cultivators and 
labourers; the jeliya or fishing Kaibartta (447,237)5 the 
Namasadra or Chandfll (1,860,914); the Pod (464,921), 
fishermen and cultivators ; and the Riljbansi Koch (2,065,982), 
nearly all of whom are snmll cultivators. 

Class VII represents the lowest grade of the Bengal system, 
(mstes who eat all manner of unclean food, whose touch 
pollutes, whom no Brahman, however degraded, will serve, 
and for whom neither barber nor washerman will work. It 
comprises the scavenging Dorns and Haris 5 the leather-work- 
ing Chamfirs and Muchis ; and the Bauris, who cat rats and 
revere the dog as their totem, because, as some of them told 
Colonel Dalton, it is the Tight thing to have some sacred 
animal, and dogs arc useful while alive and not very nic:e to 
eat when dead. 

Cute ten- Islflm, whether regarded as a religious system or as a thc(»ty 
ftmong of things, is in eveiy respect the antithesis of Hinduism. Its 
Muhnm- idea is strenuous action rather than hypnotic contemplation ; 
mfltinns. allots to man a single life and bids him make the best of it ; 
its practical spirit knows nothing of a series of transmigrations, 
of kamat of the weariness of existence which weighs upon the 
Hindu mind. For the dream of absorption into an impersonal 
IVeitgeut it substitutes a very personal Paradise, made up of 
joys such as all Orientals understand. On its 80<*ial side the 
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religion of Muhammad is equall/ opposed to the Hindu scheme 
of a hierarchy of castes, an elaborate stratification of society 
based upon subtle distinctions of food, drink, dress, marriage, 
and ceremonial usage. In the sight of God and of His Prophet 
all followers of Islflm are equal. In India, however, caste is in 
the air ; its contagion has spread even to the Muhamma^is ; 
and we find its evolution proceeding on characteristically 
Hindu lines. In both communities foreign descent forms the 
highest claim to social distinction ; in both promotion cometh 
from the west As the twice-born Aryan is to the mass of 
Hindus, so is the Muhammadan of alleged Arab, Persian, 

Afghan, or Mughal origin to the rank and file of his co- 
religionists. And just as in the traditional Hindu system men 
of the higher groups could many women of. the lower, while 
the converse process was vigorously condemned, so, within the 
higher ranks of the Muhammadans, a Saiyid will marry a 
Sheikh’s daughter but will not give bis daughter in return; 
and intermarriage between the upper circle of soi-ditant 
foreigners and the main body of Indian Muhammadans is 
generally reprobated, except in parts of the country where the 
aristocratic clement is small and must arrange its marriages as 
best it can. Even there, however, it is only under the stress 
of great poverty that a member of the askra/, or ' noble’ class, 
will give his daughter to one of the ajlaf, or * low people,’ as 
(Hmverts of indigenous origin are called in Bengal. Of course, 
the limits of the various groups are not defined as sharply as 
they arc with the Hindus. 'I'he well-known proverb which 
occurs in various forms in difierent iiarts of Northern India — 

‘ Ijist year I was a Jolah.’l (weaver) ; now 1 am a Sheikh ; next 
year if prices rise, I shall become a Saiyid mark.s the differ- 
ence, though analogous changes of status are not unknown 
iimong Hindus and, as Mr. Gait obscrvc.s, ‘promotion is not so 
rapid in reality os it is in the i^roverb.’ But speaking generally, it 
may l*c said that the social cadre of the higher ranks of Muham- 
madans is based on hypergamy with a tendency in the direction 
of endogamy, while the lower functional groups are strictly 
endogamous, and ore organized on the model of regular castes, 
with councils and officers which enforce the observance of 
caste rules by tht: time-honoured sanction of boycotting. 

On the outskirts of the Empire lie two rcgioiTS where Hindu Mumais 
standards of social precedence and Hindu notions of caste are 
neither recognised nor known, In BaUichistiln, until less than isiinuhlK- 
a generation ago, Hindus were tolerated ctnly a.s a tiseful class 
of menials who carried on the petty trade which the fighting 
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races deemed below their dignity. They adopted the device, 
not unknown in mediaeval Europe, of putting themselves 
under the protection of their more powerful neighbours, and 
Mr. Hughes-Buller {^Baluchistan Census Report^ 1901) tells us 
that even now a Hindu, when asked to what caste he belongs, 
‘ will often describe himself by the name of the tribal group to 
which he holds himself attached,’ Among the non-Hindu 
people of Baluchistdn the question of social precedence is 
intricate and obscure, and its details must be studied in 
Mr. Hughes-Buller’s excellent Report. Of the three chief 
races, the Afghans rank highest, in virtue of their former 
sovereignty ; then come the Baloch, who also once bore rule ; 
and last the Brahui, who were in power at the time of the 
British occupation. The relative position of the two latter 
is indicated by various proverbs, by the attempts of the 
Brahui to trace their descent to the Baloch, and by the 
fact that ‘no self-respecting Baloch will give his daughter 
to a Brahui.’ Below these races come the Jats, a term which 
seems to be loosely used to denote all sorts of menial classes, 
including professional musicians (Langahs), blacksmiths (I^oris), 
and leather-workers (Muchis). But even here there is no hard 
and fast prohibition of intermarriage, and both Baloch and 
Brahui will take wives from among the Jats. Within the circle 
of each tribe a condition of theoretical equality appears to pre- 
vail, tempered by personal considerations arising from capacity 
to lead, religious sanctity, age, and kinship with a ruling family. 

In Burma caste is so little known that the Burmese language 
possesses no word for it, while one of the difficulties of con* 
ducting the census of the numerous Indian immigrants was 
the impossibility of making the average Burman enumerator 
understand the meaning of the Indian term zat or jat 
Diifcrenccs of religion he can grasp in a vague sort of way; 
he has a notion of what is meant by race ; but caste remains 
to him an insoluble mystery, a thing with which his democratic 
spirit has no sympathy whatever. Mr, Lewis {/iurma Census 
Report, 1901) assures us that there are not and never have 
been any true castes in Burma, though a class of landed 
proprietors in Minbu, known as the I'hugaungs, appear to be 
endogamous, and thirty-six professional groups with hereditary 
occupations are said to have existed among the Chins. 

No attempt can be made here to analyse and explain the 
distribution of the nearly 2,400 castes and tribes which have 
groups, been enumerated in the xpox (Census. The diatributioA of 
thirty-six of the principal tribes and castes is shown in the series 
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of maps annexed to chapter xi of the Census Report, and 
a glance at these will show that some castes are diffused over 
the whole of India, while others are localized in particular 
Provinces or tracts of countiy*. The tTpical instance of a 
widely difiused caste is furnished by the Brahmans, who 
number nearly fifteen millions, and represent a proportion of 
the total population ranging from ten per cent, in the United 
Provinces, Central India, and RnjputSna, to three per cent, in 
Madras, the Central Provinces, and Bengal proper, and two 
per cent, in Assam and ChotS Nagpur. The distribution 
accords fairly well with the history and traditions of the caste. 
Thqr are strongest in their original centre, numbering nearly 
five millions in the United Provinces, and weakest in the 
outlying tracts, peopled mainly hy non-Aryan races, whom 
their influence has even now only imperfectly reached. There 
can, moreover, be little doubt that many of the Brahmans of 
the more remote tracts have been manufactured on the spot 
by the simple process of conferring the title of Brahman on 
the tribal priests of the local deities, llie so-called Bama 
Brahmans^ who serve the lower castes of Bengal, probably 
obtained sacerdotal rank in this fashion. ITiat the priestly 
caste is not of altogether unmixed descent is attested by the 
numerous legends of Rajas who, having sworn a ra.<ih oath to 
feed a stated number of Brahmans, found the supply run short 
and were obliged to 'make them up for the occasion out of any 
materials that were at hand. As with the Brahmans, so in the 
chief functional groups the tendency is towards wide diffusion, 
and their racial compo.sition probably differs materially in 
different Provinces. Owing to differences of language, the 
maps aliove mentioned fail to bring out the complete facts in 
rdation to the whole of India. Thus, the leather-workers (Cha- 
mitr and Muchi) of Northern India, numbering about twelve 
millions and forming twelve per cent, of the population of the 
United Provinces, correspond with the Chakkiliyan (486,884) 
and Madiga (755,316) of Madras, but the maps do not include 
these. In each Province such groups form, of course, distinct 
castes which have probably been evolved independently. 

Of tlic localized groups a large number are admittedly tribes. 
The Bhfl, Gond, Roll, and Santftl come within this category, 
and are still outside the Hindu social system. 'Phe Doms, 
DosAdhs, Gfljars, Jftts, Kaibarttas, Namasudras (ChandAls), 
I’ods, Nftyots, Pallia, Paroiyans (Pariahs), and KAjhansi Roch 

' The (Ibtribution of the moiit Impurtnnt cmites is shown, more genertll) . 
in the ethnogrophle nnp of the Atlns eccumiiaiiylH); the o'ew/Avr. 
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represent tribes which have been transformed into castes at 
a comparatively recent date and still retain some traces of the 
tribal stage of development. 

Origin of Several theories of the origin of caste are to be found in the 

Se Indian of the Subject. 'Fhe oldest and most famous is 

theory. accepted as an article of faith by all orthodox Hindus, and 
its attraction extends, as each successive Census shows, through 
an ever-widening drcle of aspirants to social distinction. It 
appears in its most elaborate form in the curious jumble of 
magic, religion, law, custom, ritual, and metaphysics which is 
commonly called the Institutes of Manu. Here we read how 
Anima Mundi^ the supreme soul which ‘contains all created 
beings and is inconceivable/ produced by a thought a golden 
egg) in which ‘ he himself was born as BrahmO, the progenitor 
of the whole world/ Then ‘for the sake of the prosperity of 
the worlds, he caused the Brahman, the Kshattriya, the Vaisya, 
and the Sildra to proceed from his mouth, his arms, his thighs, 
and his feet,’ and allotted to each of these their distinctive 
duties. 'Fhe Brahman was enjoined to study, teach, sacrifice, 
and receive alms ; the Kshattriya to protect the pcf)ple and 
abstain from sensual pleasures; the Vaisya to tend cattle, to 
trade, to lend money, and to cultivate land; while for the SCidra 
was prescribed the comprehensive avocation of meekly serving 
the other three groups. Starting from this basis, the standard 
Indian tradition proceeds to trace the evolution of the caste 
system from a scries of complicated crosses, first between 
members of the four groups and then between the descendants 
of these initial unions. The men of the three higher groups 
might marry women of any of the groups below them, and if 
the wife belonged to the group next in order of precedence the 
children took her rank, and no new caste was formed* If, 
however, the mother came from a group lower down in the 
scale, her children belonged neither to her group nor to tlujir 
father’s, but formed a distinct caste called by a diflerent name. 
Thus the son of a Brnhman by a Vaisya woman i.s an Ambastha, 
to whom belongs the art of healing ; while if the mother is a 
Sfidra, the son is a Nishada and must live by killing fish. The 
son of a Kshattriya father and a Sfldra mother is ‘a licing called 
Ugra, resembling both a Kshattriya and a Sildra, ferocious in 
his manners and delighting in cruelty.’ In all of these the 
father is of higher rank than tlie mother, and the marriages 
are held to have taken place in the right order [anuimiit^ or 
‘with the hair’). Unions of the converse type, In which the 
woman belongs to a superior groups arc condemned as pratlhmn, 
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or ^against the hair/ The extreme instance of the fruit of 
pratiloma relations is the Chandal, the son of a BrShman woman 
by a Siidra, who is described as 'that lowest of mortals/ 
and is condemned to live outside the village^ to clothe himself 
in the garments of the dead, to eat from broken dishes, to 
execute criminals, and to carry out the corpses of friendless 
men* But the Ayogavas, with a Sitdra father and a Kshattriya 
mother, are not much better off, for the accident of their birth 
is sufficient to brand them as wicked people who eat repre- 
hensible food* Alliances lietwecn the descendants of these 
first crosses produce, among others, the Sairandhra who is 
‘skilled in adorning his master,’ and pursues as an alternative 
occupation the art of snaring animals ; and ‘ the sweet-voiced 
Maitreyaka who, ringing a bell at the appearance of dawn, 
continually praises great men.’ Finally, a fresh series of con- 
nubial complications is introduced by the Vrdtya, the twice- 
born men who have neglected their sacred duties and have 
among their direct descendants the Malla, the Licchivi, the Nata, 
the Karana, the Khasa, and the Dravida, while each of these in 
its turn gives rise to further mazes of hypothetical parentage. 

It is small wonder that Kuropean critics should have been lu hUtoHc 
80 impresHod by the unreal character of this grotesque scheme 
of soc:ial evolution, that some of them have put it aside as 
a mere figment of the subjective intellect of the ingenious 
Brahman. Yet, fantastic as it is, it opens indirectly and un* 
consciously an instructive glimpse of prehistoric society in 
India. It shows us that at the time when Mann’s treatise 
was compiled, probably about the second century a.o., there 
must have existed an elaborate and highly developed social 
system, including tribal or national groups like the Nishdda, 

Mfigadha, Vaidcha, Malla, Licchivi, Khasa, Dravida, Saka, 

Kirfito, and C^handill; and functional groups such as the 
Atnbastba, who were physicians ; the Sdta, who were concerned 
with horses and chariots; the Nishfida, and the Margavas, 

Dasas or Kaivartas, who wore fishermen ; the Ayogava, car- 
penters; the Karavara and Dhigvansa, workers in leather; 
and the Vena, musicians and players on the drum. It is 
e(|ually clear that the occupations of Brahmans were sis diverse 
os they arc at the present day, and that their posiiirin in this 
respect was just os far removed from that assigned to them l>y 
the traditional theory. In the H«t of HrUhmans whom a pious 
householder should not entertain at a mtddki * we find l)hysi^ 

‘ Lam c/ Mamtf lU. 
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Clans ; sellers of meat ; shopkeepers ; usurers ; actors ; singers ; 
oilmen ; keepers of gambling houses ; sellers of spices ; makers 
of bows and arrows - cowherds, and trainers of elephants, oxen, 
horses or camels ; astrologers ; bird-fanciers ; fencing-masters ; 
architects ; breeders of sporting dogs ; falconers ; cultivators ; 
shepherds; and even carriers of dead bodies. The conclusions 
suggested by the passages jcited from Manu are confurmed by 
Dr. Richard Pick’s instructive study of the structure of society 
in Bih^ and the Eastern Districts of the United Provinces at 
the time of Buddha ^ Dr Pick’s work is based mainly upon 
the Jatakas or ‘birth-stories’ of the Southern Buddhists; and 
from these essentially popular sources, free from any suggestion 
of Brohmanical influence, he succeeds in showing that, at the 
period depicted, the social organization in the part of India 
with which his authorities were familiar did not differ very 
materially from that which prevails at the present day. Then, 
as now, the traditional hierarchy of four castes had no distinct 
and determinate existence, still less had 'the so-called mixed 
castes supposed to be derived from them, while of the SOidras 
in particular no trace at all was to l)e found. 1'hen, as now, 
Indian society was made up of a medley of diverse and hetero- 
geneous groups, apparently not .so strictly and uniformly cn- 
dogamous as the castes of to-day, but containing within 
themselves the germs out of which the modern system has 
developed by natural and insensible stages. That development 
has been furthered by a variety of influences which will be 
discussed below, 

itk& Assuming that the writers of the law books had before their 

eyes the same kind of social chaos that exists now, the first 
question that occurs is, Prom what source did they derive the 
theory of the four castes? Manu, of course, as Sir Heniy 
Maine has pointed out, is a relatively modern w()rk ; but the 
traditional scheme of castes figures in earlier law books, such 
as the Baudhfiyana and Apastamba, and it seems prol>ablc that 
for them it was not so much a generalization from observed 
facts as a traditional theory, which they attempted to stretch 
so as to explain the facts, 'Phe Indian pandit docs not take 
kindly to inductive methods, nor is it easy to see how he could 
have arrived by this road at a hypothesis which breaks down 
directly it is brought into contact with the realities of life* 
But it is possible that the Brohmanical theory of castes may 
be nothing more than a modified version of the diviiiail of 

^ J)U ioHaU Clikkmn^ im Indim mu Buddkdi Mt 

(1897)* • 



ETHNOLOGY AND CASTE 


335 


VI] 

society into four classes — priests, warriors, cultivators, and 
artisans — ^which appears in the sacerdotal literature of ancient 
Persia ^ It is not suggested that the Irinian legend of four 
classes formed part of the stock of tradition which the Aryans 
brought with them into India. Had this been so, the myth 
relating to their origin would have figured prominently in the 
Vedas, and would not have appeared solely in the Purusha 
Sukta, which most critics agree in regarding as a modern inter- 
polation. The conjecture is that the relatively modem com- 
pilers of the law books, having become acquainted with the 
IriUiian legend, were fascinated by its assertion of priestly 
supremacy, and made use of it as the basis of the theory by 
which they attempted to explain the manifold complexities of 
the caste system. The procedure is characteristic of BrSh- 
manical literary methods, and is in itself no more absurd than 
a recent attempt on the part of the AxyA SaniSj to discover 
in the Rig-veda an anticipation of the discoveries of modem 
science. 

llie dififerenccs in the Indian and Iranian categories are Thelmlian 
trifling, and admit of being accounted for by the fact that India 
had, what Persia had not, a large aboriginal population, differ- 
ing fW>m the Indo-Aryans in respect of religion, usages, and 
physical type, and more especially in the conspicuous attribute 
of colour. These people had somehow to be brought within 
the lixnits of the scheme \ and this was done by the simple 
process of lumping them together in the servile class of Sadras, 
which is sharply distinguished from the twicc-born groups and 
has a far lower status than is a.ssigned to the arti.sans in the 
Irilnian system, 'llius the four varnas^ or colours, of the Indian 
myth seem to occupy an intermediate position between the 
purely occupational classes of ancient Persia and Egypt and the 
rigiiUy defined castes of modem India. In the Persian system 
only the highest group of Athravans or priests was endogamous, 
while betK!^ the other three groups, as between all the groups 
of the Egyptiian system (excluding the swineherds if we follow 
Herodotus]^ no restrictions on intermamage appear to have 
been recognised. Moreover, as is implied by the distinction 
between the twico-bom classes and the SOdras, and by the pro- 
minence given to the element of colour the Indian 

system rests upon a basis of racial antagonism of which there 
is no trace in Persia and Egypt Yet in the stage of develop* 
ment portrayed in the law books the system hod not harden^ 

^ fiphgel, Kranistki AlUrthumkunii^ lii. 547-0^0^ ; / 
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into the rigid mechanism of the present day. It is still more 
or less fluid ; it admits of intermarriage under the limitations 
imposed by the rule of hypergamy \ it represents caste in the 
making, not caste as it has since been made. This process of 
caste-making has indeed by no means come to an end. Fresh 
castes are constantly being formed, and wherever we can trace 
the stages of their evolution they seem to proceed on the lines 
followed in the traditional scheme. The first stage is for a 
number of families, who discover in themselves some quality 
of social distinction, to refuse to give their women in marriage 
to other members of the caste, from whom nevertheless they 
continue to take wive.s. After a time, when their numbers 
have increased and they have bred women enough to .supply 
material for a ius minuhii of their own, they close their ranks, 
marry only among themselves, and pose as a superior sub-caste 
of the main caste to which they belong, last of all they 
break off all connexion with the parent stock, assume a new 
name which ignores or di.sguises their original affinities, and 
claim general recognition as a distinct caste, llio educated 
Pod.s of Bengal arc an illustration of the first stage ; the (fiilsi 
Kaibarlta of the second ; the Mahisya of the third. 

We may now pass frtjm the pious fictions of Manu and the 
KamSyana to those modem critical theorie.s which, whether 
they carry conviction or not, at least start from and give full 
weight to the facts, and make an honest attempt to work out 
a scientific solution of the problem. Among these Sir Denril 
Ibbctson’s description of caste in the Punjab^ contains the 
most vivid presentment of the system in its everyday workirH& 
of the various elements which have contributed to its making, 
and of the surprising diversity of the results which have been< 
produced. From this wealth of material it is not altogether 
easy to disentangle the outlines of a cut-and-dried theory, and 
it may well have been the intention of the writer to leave the 
question more or less open, and to refrain from the futile 
endeavour to (X)iiipre.ss such infinite variety within th(j limits of 
any formula. 'Fhe following passage sums up the leading 
features of the hypothesis ; but the exposition of its working 
requires to be studied as a whole, and the entire section dealing 
with the evolution of caste will be found in the Ethnographic 
Appendices to the Report on the Census oflndia^ 1901. 

' Thus, if my theory be correct, we have the following steps 
in the process by which caste has been evolved in the Punjab 


1 Report on Censuf of the PP* 
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(1) the tribal divisions common to all primitive societies ; 

(2) the guilds based upon hereditary occupation common to 
the middle life of all communities; (3) the exaltation of the 
priestly office to a degree unexampled in other countries ; 

(4) the exaltation of the Levitical blood by a special insistence 
upon the necessarily hereditary nature of occupation ; (s) the 
preservation and support of this principle by the elaboration 
from the theories of the Hindu creed or cosmogony of a purely 
artificial set of rules, regulating marriage and intermarriage, 
declaring certain occupations and foods to be impure and 
polluting, and prescribing the conditions and degree of social 
intercourse permitted between the several castes. Add to 
these the pride of social rank and the pride of blocjd which are 
natural to man, and whicih alone could reconcile a nation to 
restrictions at once irksome from a domestic and burdensome 
from a material point of view ; and it is hardly to be wondered 
at that caste should have assumed the rigidity which dis- 
tinguishes it in India.’ 

M, Senart’.s criticism on this theory ‘ is directed to two points. 

He demurs, in the first place, to the share which he supposes 
it to assign to Brahmanical influence, and challenges the sup- 
position that a strict code of rules, exercising so absolute a 
dominion over the consciences of men, could be merely 
a modern invention, artificial in its character and self-regarding 
in its aims. Secondly, he takes exception to the dispropor- 
tionate importance which he conceives Sir Denzil Ibl)et.son to 
attach to community of oct'upation, and points out that, if this 
were really the original binding principle of caste, the tendency 
towards in<'e.ssant fission and dislocation would be much less 
marked: the force that in the beginning united the various 
scattered atoms would continue to hold them together to the 
endt Both criticisms appear to miss an essential feature in the 
scheme, the influence of the idea of kinship, which is certainly 
the oldest and probably the most enduring factor in the caste 
system, and which seems to have supplied the framework and 
the motive principle of the more modem restrictions based 
upon ceremonial usage and community of occupation. 

Mn Nesfield* is a theorist of quite a different type. Hu Mr. 
feels no doubts and is troubled by no misgivings. Inspired by Nwfield’s 
the systematic philosophy of Comte, he maps out the whole 
confused region of Indian caste into a graduated series of 

‘ Ler Casfet dems P/nde, 

• PirkfVim oflht Cast* JSystm of th* Nortk-Wostim Prmtmos and 

DjmM, pp. 3,4, 75, 
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groups and explains exactly how each has come by the place that 
it occupies in the scheme. As stated on page 286, he assumes a.s 
the basis of his theory the essential unity of the Indian race, 
and appeals to ‘ physiolopcal resemblance’ to prove that ‘for 
the last three thousand years at least no real difference of blood 
between Aryan and aboriginal ’ has existed ‘ except perhaps in 
a few isolated tracts.’ In his opinion the conquering Aryan 
race was completely absorbed by the indigenous population. 
The homogeneous people thus formed are divided by Mr. Nes- 
field, in the area to which his researches relate, the United Pro- 
vinces of Agra and Oudh, into the following seven group.s, 
among which he distributes the 12 1 castes enumerated in the 
Census of 1881 : — 

I. Castelegs tribes. III. Artisan castes: 

II. Castes connected with land : a. Preceding metallurgy. 

A. Allied to hunting state. ». Coeval with metaUnigy. 

H. Allied to fishing state. IV. Trading castes. 

c. Allied to pastoral state. V. .Serving castes. 

)>. Agrlcullnral. VI. Priestly castes. 

K. Landlords and warriors. VII. Ueligimis orders. 

The classification, it will be observed, is based solely upon 
occupation, and it expresses Mr. Ncsfield’s conviction that 
‘function, and function only, as I think, was the foilndation 
upon which the whole caste system of India was built up.’ 
llie order of the groiqis is determined by the principle that 
‘ each caste or group. of castes represents one or other of those 
progressive stages of culture which have marked the industrial 
development of mankind, not only in India, but in evtxy oi^ber 
country in the world wherein some advance has beed .made 
from primeval savagery to the arts and industries of dvilized 
life. The rank of any caste as high or low depends upon 
whether the industry represented by the caste belongs to an 
advanced or backward stage of culture ; and thus the natural 
history of human industries affords the chief due to the grada- 
tions as well as to the formation of Indian castes.’ At the 
bottom of the scale are the more or less primitive tribes — 
Thfirus, Kanjars, IIom.s, and Nats — ‘ the last remains and sole 
surviving representatives of the aboriginal Indian savage, who 
was once the only inhabitant of the Indian continent, and from 
whose stock the entire caste system, from the sweeper to riie 
priest, was ftshioned by the slow growth of centuries.’ Then 
come the hunting Baheliyas, the Mallshs and Dhlmais {bca.^ 
men and fisbemen), the pastoral Ahirs and GadatiSs, >U )4 the 
great mass of sgriculturists, while above these he fln^ in the 
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Kshattriya or Rajput the sole representative of the landlord and 
warrior caste. The artisan castes are subdivided with refer- 
ence to the supposed priority of the evolution of their crafts. 

The basket-malcing Bansphors, the weavers (Kori and Joiaha), 
the potters (Kumhars), and the oilmen (Teli) fall within the 
more primitive group antecedent to metallurgy, while black- 
smiths, goldsmiths, tailors, and confectioners are placed in the 
group coeval with the use of metals. Above them again come 
the trading and the serving castes, among whom we find in 
rather odd collocation the scavenging Bhangi", the barber (Ndpit 
or Nai), the bard and genealogist (Bhat), and the Kayasths, who 
are described as estate managers and writers. The Brahmans 
and the religious orders complete the scheme. But the mere 
classification obviously olTers no solution of the real i)roblem. 

How did these groups, which occur in one form or another all 
over the world, become hardened into castes ? Why is it that 
in India alone their members are absolutely forbidden to inter- 
marry ? Mr* Nesficld replies without hesitation that the whole 
series of matrimonial taboos which constitute the caste system 
are clue to the initiative of the Brilhmans* According to him * 
they introduced for their own purposes, and in order to secure 
the dignity and privileges of their own caste, the rule that a 
Brnhmun could only marry u Brahman, and all the other classes, 
who up to that time had intermarried freely, followed tlieir 
example, * partly in imitation and jiartly in self-defence.* The 
proposition recalls the short way that writers of the eightt:entli 
century were apt to hike with hiBlorirnl problems, reminding 
ont; of Bolingbrok<j*s easy asscjrtion that the sacred literature of 
Egypt was invented by the priests. Detailed (Titicism would 
be out of place here : tlic main object of this chapter is to lay 
stress on precisely those factors of evolution which Mr. Nesfidd 
ignores \ but it may t>c observed that a theory which includes 
in the same categories the Dorn and the Tcli, the BonjSra and 
the Khattrl, the Blutngf and the KAyasth must, in the race for 
acceptance, have a good deal of leeway to make up. 

After examining the views propounded by Sir Denzil Ibbot- M..ScnArt*s 
son and Mr. Nesficld, and by Mr. Risley in his Trihs 
Casies of Bengal^ M. Senort passes on to formulate his own 
theory of the origin of caste. In his view caste is the normal 
development of ancient Aryan institutions, which assumed this 
form in the struggle to adapt themselves to the conditions with 
which they came into contact in India. In developing this 
proi>osition he relics greatly upon the general parallelism that 
may t>e traced between the social organization of the Hindus 
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and that of the Greeks and Romans in the earlier stages of 
their national development He points out the dose corre- 
spondence that exists between the three series of groups— 
curia^ tribe at Rome; family, 0vX^ in Greece; and 

family, gotra^ caste in India, Pursuing the subject into fuller 
detail, he seeks to show that the leading principles which 
underlie the caste system form part of a stock of usage and 
tradition common to all branches of the Aryan people. In 
the department of marriage, for example, the Athenian 
and the Roman gens present striking resemblances to the 
Indian We learn from Plutarch that the Romans never 

married a woman of their own kin, and among the matrons 
who figure in classical literature none bears the same gentile 
name as her husband. Nor was endogamy unknown. At 
Athens, in the time of Demosthenes, membership of a <ppaTp(a 
was confined to the offspring of the families belonging to the 
group. In Rome the long struggle of the plebeians to obtain 
the ins connubii with patrician women belongs to the same 
class of facts; and the patricians, according to M. Senart, 
were guarding the endogamous rights of their order— -or should 
we not rather say the hypergamous rights? for in Rome, a.s in 
Athens, the primary duty of marrying a woman of equal rank 
did not exclude the possibility of union with women of 
humbler origin. We read in Manu how the gods disdain the 
oblations offered by a SQdra : at Rome they were etiiially of- 
fended by the presence of a stranger at the sacrifice of the 
gens. Marriage itself is a sacrifice at which husband and wife 
officiate as priests, and their equality of status is attested by 
their solemnly eating together. The Roman confarrtaiw has 
its parallel in the got kanaia or ‘tribal trencher * of the Punjab, 
the connubial meal by partaking of which the wife is transferred 
from her own exogamous group to that of her husband. 

As with marriage so with food. The prohibition, which 
strikes us as so strange, against eating with members of an- 
other caste or partaking of food prepared by a man of lower 
caste recalls the religious significance whi<;h the Aryans at- 
tached to the common meal of the household. Cooked at the 
sacred fire, it symbolizes the unity of the family, its life in the 
present, its ties with the past. In Rome, as in India, daily 
libations were offered to ancestors ; and the funeral feasts of 
the Greeks and Romans (ntplBtirruov and siNcemiu^) corre- 
spond to the sraddha of Hindu usage which, in M. Senaifs 
view, represents ‘an ideal prolongation of the &mily meal/ 
He seems even to find in the communal meals of the Persians, 
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and in the Koman charistia, from which were excluded not 
only strangers but any members of the family whose conduct 
had been unworthy, the analogue of the communal feast at 
which a social offender in India is received back into caste. 
The exclusion from religious and social intercourse symbolized 
by the Roman interdict aqua et igni corresponds to the ancient 
Indian ritual for expulsion from caste, where a slave fills the 
offender’s vessel with water and solemnly pours it out on the 
ground, and to the familiar formula hukka pant band kama, in 
which the modem luxury of tobacco takes the place of the 
sacred fire of the Koman excommunication. Even the caste 
panchayat that wields these formidable sanctions has its parallel 
in the family councils which in (ireecc, Rome, and ancient 
<}urmany a.ssisted at the exercise of the patria potestas, and in 
the chief of the gens who, like the mdtabar of a caste, decided 
disputes between its members and gave decisions which were 
recognixed by the state. 

How was it that out of this common stock of usage there 
arose institutions so antagonistic in their nature as the castes of 
India and the nations of Europe 7 To what causes is it doe tliat 
among the Aryans of the West all the minor groups have been 
absoiiied in the wider circle of national uniqi’, while the Indian 
Aryans have nothing to bhow in the way of social organisation 
but a bewildering multitude of castes and sub-costcs? M. Se- 
nart suggests a cause, but makes no attempt to follow out or 
illustrate its workings. He says, * L’Indc ne s’est elcvee ni h 
I’iddc de I’l^tat ni it I’idee de la I’atrie. Au lieu de s’dtendre, 
Ic cadre s’y resserre. Au scin des r^publicjucs antiques la 
notion des classes tend h sc r^soudre dans I’iddc plus large de 
la citd ; dans I'Indc clle s’accuse, elle tend k se circonscrire dans 
les cloisons dtroites de la caste. N’oublions pas qu’ici les immi- 
grans se rdpandaient sur unc airc immense ; les groupemens trop 
Tastes dtaient condamnds h se disperser. I )ans cette circonstance 
les inclinations particularistcs puisbrent un suppldment de force.' 

Distribution over a wide area, tending to multiply groups; 
contact with the aborigines, encouraging pride of blood ; the 
idea of ceremonial purity, leading to the employment of the 
indigenous races in occupations involving manual labour, while 
the higher pursuits were reserved for the Aryans ; the inllucnce 
of the doctrine of metempsychosis, which assigns to every man 
a definite status determined by the inexorable law of barma ; 
the absence of any political power to draw the scattered groups 
together; and the authority which the Hr&hinanical system 
gradually acquired" -these seem to be the main factors of 
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M. Senart’s theory of caste. It may be urged in favour of his 
view of the subject that evolution, especially social evolution, is 
a gradual and complex process, that many causes work together 
to produce the final result, and that the attempt to reduce 
them to a single formula carries with it its own refutation. On 
the other hand, as Dr. Fick has pointed out’, if caste were 
a normal extension of the ancient Aryan family system, the 
absence of any traces of this tendency in the Vedas is hardly 
accounted for by the statement that development proceeded 
so slowly, and was based on such primitive and instinctive 
impulses, that we could scarcely expect to find any tangible 
indications of it in a literature like that of the Hymns. 

Before proceeding farther we may dispose of the popular 
notion that community of occupation is the sole basis of the 
caste system. If this were so, as M. Senart hajs cficctively 
pointed out, the institution * aurait montriS moins de tendance 
5. se morceler, h se disloquer; I’agent qui Taurait unifide 
d^abord en aurait maintenu la cohesion.’ T'o put it in another 
way, if the current idea were correct, all cultivators, all traders, 
all weavers ought to belong to the same caste, at any rate 
within the same area. But every one knows that this is not 
the case; that the same occupation embraces a whole crowd of 
castes each of which is a close cori)Oration, though the members 
of each carry on the avocation that is common to them all. 
Several writers have laid stress on the analogy between Indian 
castes and the trade guilds of mediaeval Europe, 'rhe com* 
parison is misleading. In the first place the guild was never 
endogamous in the sense that a caste is : there was nothing to 
prevent a man of one guild from marrying a girl of anoSier. 
Secondly, there was no bar to the admission of outsiders who 
had learned the business : the guild recruited smart appren- 
tices, just as the Baloch and Brflhui open their ranks to a 
fighting man who has proved his worth, 'rhe common occu^ 
pation was a real tic, a source of strength in the long .struggle 
against nobles and kings, not a syml)ol of di.siinion and weak- 
ness like ca.ste in India. If the guild tiacl been a caste, bound 
by rigid rules as to food, marriage, and social intercourse, and 
split up into a doxen divisions which could not eat together or 
intermarry, the wandering apprentice who was bound to travel 
for a year from town to town to learn the secrets of his art 
could hardly have managed to exist, still less could he have 
discharged, like Quintin Matsys and a host of less fomous 


’ Fide, r/A, p. 3. 
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craftsmen, the traditional duty of marrying his master’s 
daughter. A guild may expand and develop; it gives free 
play to artistic endeavour ; and it was the union of the guilds 
that gave birth to the Free Cities of the Middle Ages. A caste 
is an organism of a lower type ; it grows by fission, and each 
step in its growth detracts from its power to advance or even 
to preserve the art which it professes to practise, 

A curious illustration of the inadequacy of occupation alone Caste 
to generate and maintain the instinct of caste as we see it at 
work in India is furnished )jy certain ordinances of the Theo- Kriman 
dosian code. In the early part of the fifth century, when the hn^pirt;. 
Western Roman Itlmpire was fast falling to pieces, an attempt 
was made, from iiiircly fis<*al motives, to determine the statu.s 
and fix the oblig!iti(jns of all classc.s of offuMals. In his fa.sci- 
nating account of the constitution of society in those days, 
rrofe.s.sor Dill tells us how ‘an almost Oriental system of 
caste’ had made all public functions hereditary, ‘from the 
senator to the waterman on the Tiber or the sentinel at a 
frontier post*.’ "rhe Navicularii who maintained vessels for 
transport by sea, the Pistores who provided bread for the 
people of Italy, the Pecuarii and Suarii who kept up the supply 
of butcher’s meat, were all organised on a system as rigid and 
tyrannical as that which prevails in India at the present day, 

Ilach class was bound down to its characteristic occupation, 
and its matrimonial arrangements were governed by the curious 
rule that a man must marry within the caste, while if a woman 
married outside of it her hiusband thereby acquired her status 
anti had to take on the public duties that went with it. 'Phis 
surprising arrangement was not a spontaneous growth, like 
caste in India, but owed its existence to a law enforced by 
executive action, ‘ One of the hardest tasks of the Government 
(says Mr. Dill) was to prevent the members of these guilds 
from deserting or evading their hereditary obligations. It is 
well known that the tendency of the later Empire was to 
stereotype society, by compelling men to follow the occupation 
of their fathers, and preventing a free circulation among dif- 
ferent callings and grades of life. ... It was the principle of rural 
serfdom applied to social functions. Every avenue of escape 
was closed. A man was bound to his calling not only by his 
father’s but by his mother’s condition*. Men were not per- 
mitted to marry out of their guild. If the daughter of one of 

‘ firman Sotieiy in th$ Last /Jays »/th$ IVatem Kmpire^ Hook iii, chap. L 

■ C!. Th, xiv. 4, H ^ a<l manus printinum lovuccntur, tarn qul patsmo quam 
lASterno gtinerrr invoniuntar obnoxii.’ 
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the baker caste married a man not belonging to it, her husband 
was bound to her father’s calling* Not even a dispensation 
obtained by some means from the imperial chancery, not even 
the power of the Church, could avail to break the chain of 
servitude.’ There was even a caste of curiahs or, as we should 
say in India, municipal commissioners, of whom we read that 
at a certain time all of them were ordered back to their native 
cities, and were forbidden to evade their hereditary obligations 
by entering any branch of the government service. As the 
Empire broke up, the caste system vanished with it. Men 
hastened to shake off all artificial restrictions and to (choose 
wives and professions for themselves. But on the theory that 
community of function is the sole causative principle of caste, 
that is the last thing that they ought to have done. They should 
have hugged their chains and proceeded to manufacture new 
castes or sub-castes to fit every new occupation that sprahg up. 
If the principle had been worth anything, it should have 
operated in Europe as effectually as it does in India. No one 
can say that the Theodosian code had not given it a good start. 
But, it will be asked, if the origin of caste is not to he found 
in the trade guild may we not seek it in the more primitive 
institution of the tribe? Early society, as far back as we can 
trace it, is made up of a network of tribes, and in India it is 
easy to observe the process of the conversion of a tribe into a 
caste. The conjecture seems at first sight plausible;; but a 
glance at the facts will show that the transformation in question 
is confined to those tribes which have been brought into con- 
tact with the regular caste system, and have adopted its 
characteristic usages from religious or social motives. The 
Manipuris, for example, were converted from NfigHs into 
Hindus only a century or two ago. The Bhumij, again, were 
a tribe at a still more recent date and retain plentiful traces of 
their origin. On the other hand, the races of Baluchistan, 
where Hindu influence is practically non-existent, show no 
inclination to follow the example of the Indian Muhammadans 
and organisEG themselves on the model of caste. The primitive 
tribe, in fact, wherever wc find it, is not usually endogamous, 
and, so far from having any distaste for alien marriages, makes 
a regular business of capturing wives. In short, when tribes 
are left to themselves thc 7 exhibit no inborn tendency to 
crystallize into castes. In Europe, indeed, the movement has 
lieen all in the opposite direction : the tribes consolidated into 
nations ; they did not ^ into the political Impotence of 
caste. 
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In the case of a complex phenomenon such as caste, to the ThegenesU 
formation of which a number of subtle tendencies must have 
contributed, all that we can hope to do is to disentangle one of facts, 
or two leading ideas and to show how their operation may 
have produced the state of things that actually exists. Follow- 
ing out this line of thought, it seems possible to distinguish 
two elements in the growth of caste sentiment : a basis of fact 
and a superstructure of fiction. The former is widespread if 
not universal ; the latter peculiar to India. Whenever in the 
history of the world one people has subdued another, whether 
by sudden inva.sion or by gradual occupation of their territory, 
the conquerors have taken the women of the country as con- 
cubines or wives, but have given their own daughters in 
marriage only among themselves. Where the two peoples arc 
of the same nice, or at any rate of the same colour, this initial 
stage of hypetgamy soon passes away and complete amalgama- 
tion takes place. Where, on the other hand, marked distinctions 
of race and colour intervene, and especially if the dominant 
people are continually recruited by men of their own blood, 
the course of evolution runs on different lines. The tendency 
then is towards the formation of a class of half-breeds, the 
result of irregular unions between men of the higher race and 
women of the lower, who marry only among themselves and 
are to all intents and purposes a caste. In this literal or 
physiological scn.se caste is not confined to India. It occurs 
in a pronounced form in the .Southern States of the American 
Republic, where negroes intermarry with negroes, and the 
various mixed races, mulattoes, quadroons, and octoroons, each 
have a sharply restricted ius ionmbii of their own and ore 
practically cut off from legal unions with the white races. The 
sante set of phenomena may he observed among the half-breeds 
of Canada, Mexico, and South America, and among the 
Eurasians of India, who do not intermarry with natives and 
only occasionally with pure-bred Kuropeuns. Illustrations of 
the same process may be observed in the Himillayas, where, if 
Miywherc in India, the practices recorded with exaggerated 
precision in the Indian law books still survive. The Kiljputs 
of the KUngra Hills and the Khas of NepUl ore I>elievcd to be 
the offspring of alliances between conquering Rajputs and 
women of more or less Mongoloid descent. Working from 
this analogy, it is not difficult to construct the rough outlines 
of the process which must have taken place when the second 
wave of Indo-Aiyans made their way into India through 
(.iilgit and ChitrAl. To start with, they formed a homogeneous 
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community, scantily supplied with women, which speedily out- 
grew its original habitat. A company of the more adventurous 
spirits set out to conquer for themselves new domains among 
the neighbouring Dravidians. They went forth as fighting 
men, taking with them few women or none at all. They sub- 
dued the inferior race, established themselves as conquerors, 
and captured women according to their needs. Then they 
found themselves cut off from their original stock, partly by 
distance and partly by the alliances they had contracted. By 
marrying the captured women they had, to some extent, 
modified their original type; but a certain pride of blood 
remained to them, and when they had bred females enough 
to serve their purposes and to establish a distinct ius conmihii^ 
they closed their ranks to all further intermixture of blood. 
When they did this they became a caste like the castes of the 
present day. As their numbers grew, their cadets again sallied 
forth in the same way, and became the founders of Rajput and 
pseudo-Rajput houses all over India. In each case complete 
amalgamation with the inferior race was averted by the fact 
that they only took women and did not give them. They 
behaved in fact towards the Dravidians whom they contiucrcd 
in the same way as some planters in America behaved to the 
African slaves whom they imported. This is a rough statement 
of what we may take to be the ultimate basis of caste, a basis 
of fact common to India and to certain stages of society all 
over the world. The principle upon which the system rests is 
the sen.se of distinction of race indicated by differences of 
colour : a sense which, while too weak to preclude the men 
of the dominant race from intercourse with the women whom 
they have captured, is still strong enough to make it out of 
the question that they should admit the men whom they have 
conquered to equal rights in the matter of marriage. 

InHuencc Once started in India, the principle was strengthened, 
of fiction, perpetuated, and extended to all ranks of society by the 
fiction that people who speak a different language, dwell in 
a different district, worship different gods, eat different food, 
observe different .social customs, follow a different profession, 
or practise the same profession in a slightly different way must 
be so unmistakably aliens by blood that intermarriage with 
them is a thing not to be thought of. Illustrations of the 
working of thi.s fiction have t>ccn given already and might bo 
multiplied indefinitely. Its precise origin is necessarily un* 
certain. All that can be said is that fictions of various kinds 
have contributed largely to the development of early societies* 
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in all parts of the world, and that their appearance is probably 
due to that tendency to vary, and to perpetuate beneficial 
variations, which seems to be a law of social no less than of 
physical development. However this may be, it is clear that 
the growth of the caste instinct must have been greatly 
promoted and stimulated by certain characteristic peculiarities 
of the Indian intellect — its lax hold of facts, its indifference to 
action, its absorption in dreams, its exaggerated reverence for 
tradition, its passion for endless division and subdivision, its 
acute sense of minute technical distinctions, its pedantic 
tendency to prc.ss' a principle to its farthest logical conclusion, 
and its remarkable capacity fur imitating and adapting social 
ideas and usages of whatever origin. It is through this 
imitative faculty tliat the myth of the four castes- -evolved in 
the first instance by some siieculativc Brihman, and reitroduccd 
in the poinilar versions of the Kffmflyana which the educated 
Hindu villager studies as diligently as the English rustic used 
to read his Bible — has attained its wide currency as the model 
to which Hindu society ought to conform. That it bears no 
relation to the actual facts of life is, in the view of its adherents, 
an imlevant detail. It descends from remote antiquity, it has 
the sanction of the Brahmans, it is an article of faith, and 
every one seeks to bring his own caste within rme or other of 
the traditional classes. Finally, as M. .Senart lias pointed out, 
the whole caste system, with its scale of .social merit and 
demerit and its endless gradations of status, is in remarkable 
accord with the philosophic doctrine of transmigration and 
karma. ICvery Hindu believes that his spiritual .status at any 
given time is determined by the sum total of his past lives ; he 
is born to an immutable karma, what more natural than that 
ho should be born into an ciiually immutable caste? 

The conclusions which this chapter socks to establish may Summary, 
now be summed up. They are these : — 

(i) There arc seven main physical types in India, of which 
the Dravidian alone is, or may be, indigenous. The Indo- 
Aiyan, the Mongoloid, and the 'rurko-IrUnian types are in the 
main of foreign origin. The AryrhDravidian, the Mongolo 
Dravidian, and the Scytho- Dravidian are composite tyiws 
formed by crossing with the Dravidians. 

(a) The dominant influence in the formation of these types 
was the physital seclusion of India, involving the consequence 
that the various invaders brought few women with them and 
took the women of the country to wife. 
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(3) To this rule the first wave of Indo-Aryans formed the 
sole exception, for the reasons given on pages 300-3- 

(4) 'Fhe social gi’ouping of the Indian people comprises both 
tribes and castes. We may distinguish three types of tribe 
and seven types of caste. 

(5) Both tribes and castes are subdivided into cndogamous, 
exogamous, and hypergamous groups. 

(6) Of the exogamous groups a large number are totemistic. 

(7) Castes can be classified only on the basis of social 
precedence, but no scheme of classification can be framed for 
the whole of India. 

(8) The Indian theory of caste was perhaps derived from 
Persia. It has no foundation in fact, but is universally accepted 
in India. 

(9) The origin of caste is from the nature of the case an 
insoluble problem. We can only frame more or less plausible 
conjectures, derived from the analogy of observed facts. I'he 
I)articular conjecture now put forward is based — firstly, upon 
the correspondence that can be traced between certain caste 
gradations and the variations of physical type ; secondly, on the 
development of mixed races from stocks of different colour ; and 
thirdly, cm the influence of fictioni 
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CHAPTER VII 


LANr.UAGKS 

Our knowledge of most of the modern vernaculars of India i,inf,aiiKtic 
has been much extended during die interval which has elapsed 
since the last edition of this Gazetteer was published. Not 
only have the highways of inr^uiry been widened and more 
clearly defined, but pioneers have ventured into the little- 
touched jungle of uncultivated dialects. There they have 
opened out paths which have sometimes led to unexpected 
results, and have disclosed secrets little suspected by those 
whose feet were necessarily confined to the main track that 
had previously been laid down with so much skill and energy. 

The progress has been most conspicuous in regard to the 
Aryan languages. The late Mr. Beames’s Comparative Gram- 
mar, a book to the learning and lueidity of which worthy 
tribute was inid in iSSfi, was quickly succeeded by the similar 
work of Dr. Hoemle. The Grammar of JCastem Ilindt, 
written by that eminent scholar, occupied much the same 
ground a.<( the volumes of Mr. Beames, but carried the inquiries 
farther, and cast the main results into a form which has 
ever since lieen almost universally accepted. What has sub- 
sequently been done has principally dealt with matters of 
detail, or with the investigation of new languages of which 
satisfhetory grammars did not previously exist. 

Our knowledge of the Indo-Chinese languages has also 
made considerable progress. 'Die Assam Government has 
liberally encouraged the production of textbooks of the forms 
of speech current in that polyglot territory ; and, in Europe, 
schoUrs like Professor E. Kuhn, of Munich, Professor Conrady, 
formerly of (<eipxig, and Pater W. Schmidt, of Vienna, have 
succeeded in reducing to something like order the amaxing con- 
fiision which hitherto existed in this department of philology. 

The Mup^ languages, too, have received considura1>le atten- 
tion. New grammars and dictionaries have seen the light, 
and, in Europe, Bnandinavian scholars have made a specitd 
study of this fitmily of tongues. Theories of the most wide- 



350 THE INDIAN EMPIRE [chap. 

reaching significance have been put forth concerning them, but 
these have not yet all earned general acceptance. 

In regard to the Dravidian languages, on the other hand, 
our knowledge has been almost stationary. Bishop Cald- 
well’s monumental ComparatiDn Grammar of the Dravidian 
Languages^ which was fully utilized in the last edition of this 
Gazetteer^ still remains our one authority. Only a few gram- 
mars of unimportant tribal dialects, such as Gond, Kurufeh, 
and Kandh, together with one or two more grammars and 
dictionaries of the well-known classical languages of Southern 
Jndia, have appeared during the past two decades. 

The final word has not, however, been said regarding any 
of the Indian vernaculars, not even the Aryan ones. While 
we know a good deal about some of the languages, our 
information as to the dialects is, with one or two exceptions, 
most incomplete. Even in respect to the forms of speech with 
which we are familiar, and whose habitats are matters of com- 
monplace, we often do not know where tlujse habitats biggin 
or end. There are many languages, too, spoken by wild tribes 
of the Hindu Kush, or of Further India, of which we know 
little or nothing except the names. A consideration of thcs(» 
facts has led the Government of India to commence u .systematic 
survey of all the forms of speech employed in Nortlicrn and 
Eastern India, and in the Presidency of Bombay. ’I'his is 
rapidly approaching completion, and wc may hope that its 
results when published will materially increase the workrs 
information regarding one of its most interesting language- 
fields. So far as these results arc available, they have 
incorporated in the present chapter. 

All this is a subject about which natives of India, a land 
wliose literary glory may almost be said to be founded on the 
labours of its indigenous grammarians, are curiously incurious. 
Few natives at tlie ])ros(jnt day are able to comprehend the 
idea connoted by the words ‘a language/ Dialects lhc*y know 
and understand. 'I’hcy .separate them and distinguish them 
with a meticulous, hair-splitting subtlety, which to us seems 
unnecessary and ab.surd ; but their minds are not trained to 
grasp the conception, so familiar to us, of a general term em- 
bracing a number of interconnected dialects. It is as if wc, 
in England, spoke of * Somersetshire’ and * Yorkshire’ dialects, 
but never us^ the term ‘ English language/ It thus follows 
that, while the dialect-names in the following pages have beon 
taken from the indigenous nomenclature, neariy alt the 
language-names have to be invented by Botepeans* Some 
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of them, such as ‘Bengali,’ ‘Assamese,’ and the like, are 
foiuided on words which have received English citizenship, 
and are not real Indian words at all ; while others, like 
‘ HindostSnl,' ‘Bih^rl,’ and so forth, are based on already 
existing Indian names of countries or nationalities. 

Five great families of human speech have their homes, as The ver- 
vemaculars, in India. These are the Aryan, the Dravidian, “a^lan 
the Munda, the Mon-Khmer, and the Tibeto-Chinese. If, ° “ *** 
under the name of ‘ India,’ we include the territories subject 
to Aden, we have to add at least two more, the Semitic and 
the Homitic. These families will now be described in the above 
order. The oldest languages of India arc probably those 
which we class as Mundh, and if we arranged our subjects 
according to priority of occupation, we should have to com- 
mence with them. Hut practical reasons compel us to begin 
with the Aryan forms of speech, for, whether we consider the 
influenci! which they have exercised upon the development of 
Indian civilization, or the total number of their speakers, they 
arc by for the most important. 

The modem Atyan vernaculars, although derived from The Aryan 
languages which were highly synthetical in structure, with 
grammars as complicated as those of I.Atin or Greek, are now 
essentially analytical. As was said in the last edition of this 
work, the terminals of their nouns and verbs have given place 
to postpositions, and to disjointed modern particles to indicate 
time, place, and rclatioa The process was spontaneous, and 
it represents the natural course of the human mind. ‘'I'hc 
flower of synthesis,’ to use the words at once eloquent and 
accurate of Mr. Beames, ‘))uddud and opened; and when 
full-blown began, like all other flowers, to fade. Its petals; 
that is, its inflexions, dropped off one by one; and in due 
coune the fruit of analytical structure sprung up beneath It, 
and grew up and ripened in its stead.’ 

Originally the patois of pastoral tribes who found their way 
across the Hindu Kush, these tongues have spread over the 
whole of Northern India os far as Dibrugarh in the extreme 
east of Assam, and reaching south to Kanara in Bombay. 

While the speakers have in most instances succumbed to the 
Influences of climate^ and have lost their ethnical type by 
intermixture with the numerically superior aborigines, the 
languages hare preserved their identity, and have superseded, 
and are still superseding, the indigenous forms of speech. 

When an Aiyan tongue comes into contact with an uncivilized 
aboriginal one, it is invariably the latter which goes to the 



352 


THE INDIAN EMPIRE 


[chap. 

wall. The Aryan does not attempt to speak it, and the 
necessities of intercourse compel the aborigine to use a broken 
‘pigeon’ form of the language of a superior civilization. As 
generations pass this mixed jargon more and more approximates 
to its model, and in process of time the old aboriginal language 
is forgotten and dies a natural death. At the present day, in 
ethnic borderlands, we see this transformation still going on, 
and can watch it in all stages of its progress. It is only in the 
south of India, where aboriginal languages arc associated with 
a high degree of culture, that they have held their own. The 
reverse process, of an Aryan tongue being superseded by an 
aboriginal one, never occurs. 

The Iiido- The Aryan languages form one branch of the great Indo- 

Europeans. family of speeches. The original home from which 

the populations whom we now group together under the title 
of ‘Indo-European’* spread over Europe and parts of 
Western and Southern Asia has been a subject of long discus- 
sion, extending over many years. It has been located on the 
Caucasus and on the Hindu Kush. Other scholars maintained 
that it was in North-western Europe, Others have claimed 
Armenia and the country round the Oxus and Jaxartes os the 
centre of dispersion. The latest researches tend to show that 
the oldest domicile of the Indo-Europeans is probably to be 
sought for on the common borderland of Europe and Asia - 
in the steppe country of Southern Russia. Here they were 
a pastoral people ; here some of their number took to agricul- 
tural pursuits ; and from here they wandered off to the east 
and to the west. 

From the point of view of language, the first great division 
of the Indo-FAiropcans was into the so-called ^;i/i/;/i-8peakcrB 
and jflrm-speakers. The former, who originally began the 
word for ‘ hundred ’ with the letter ^ travelled westwards and 
do not concern us. I'hc latter, who expressed the same idea 
with some word beginning with a sibilant, mostly wandered to 
the east, and from their language have descended the speech- 
families which we call Aryan, Armenian, Phrygian, Thracian, 
lUyno-Albanian, and Balto-Sclavonic. We have only to do 
with the first of these six. 

One of the clans of these .ra/^;/i-spe^ikers, who called them- 
selves Aryans, migrated eastwards, probably by a route north of 
the Caspian Sea. I'hey settled in the country lying on the 

* The Inde^Earepeant are often called * Aryans,* bub in this <tha|Har 
the term is reserved ft»r the Aryans properly so called,-— the fndo-fimpean 
elan which mlgrsted into India snd Pemia* 
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banks of the Jaxartes and the Oxus, and we may, with some 
certainty, name the oasis of Khiva as one of their most ancient 
seats. Thence, still a united people, they worked their way 
up the courses of these rivers into the highlands of Khokand 
and Badakhshan, where they split up into two sections, one 
portion marching south, over the Hindu Kush, into the valley 
of the Kabul, and thence into the plains of India, and the 
other eastwards and westwards, towards the Pamirs and towards 
what is now Merv and Eastern Persia. After the separation, 
the common Aryan speech developed on two different lines, 
and became, on the one hand, the parent of the Indo-Aryan, 
and, on the other hand, the parent of the Eranian (often 
spelt ‘ Iranian ’) family of languages. 

The Eranians who journeyed eastwards penetrated even as Kranian 
far as Yarkand, but their language, as a national speech, has 
survived only in the I’ilmirs, and its eastern limit may be taken 
as Sariqol. I'hose who travelled to the west ultimately occupied 
not only Merv, but the whole of Persia and Baluchistan, and 
nearly the whole of Afghanistan. At the earliest period of 
which we have documentary evidence, we find Eranian divided 
into two not very different dialects, commonly called Persic 
and Medic. Persic was the official language of the Court of 
the Achaemcnides, and was employed by Darius I (n.c. 522- 
4B6), in the celebrated iSchistun inscription. It developed 
into the Middle Persian or Pahlavi of the Bassanids (third to 
seventh centuries A.i».), and finally became modern Persian. 

Persian is not a vernacular of India; but under MusalmOn 
dominion it became one of the great vehicles of Indian litera- 
ture, and some of the most famous Persian books, including 
the great lexicographical works, have been composed in 
Hindust&n. Medic, on the other hand, was the language of 
the Avesta. It was spoken not only in Media (North-westetn 
• Persia), but all over Bast Er 9 n. From it ate descended the 
two great Eranian languages belonging to India— Pashtotmd 
Moch; and also, besides others, the so-called Ghalcliah 
languages of the Pfimini and SariqoL 
Commencing from the south, the first of these is Balonh. ibloch. 
It is in its outward sluqte the most archaic of all the Eranian 
tongues, still possessing fonns which fifteen hundred years ago 
had already begun to decay in the cognate Persian. As its 
name implies, it ia the principal language of Kaluchistiln, 
and is geographically split up by the Dravidian-speakitig 
Braiiflfs of the central hills into two dialects— that of the 
north, and that of Makran in the south and west. Its 
vou I. A a 
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southern boundary is the Arabian Sea, from near the Indus to 
about the fifty-eighth degree of east longitude. Northwards 
it extends to near Quetta, and as we go westwards it is found 
even farther than this, up to the valley of the Helmand. 
The Indus valley itself is occupied by speakers of Indo-Atyan 
languages, but the eastern boundary of Baloch follows the 
course of that river at a short distance to the west up to 
about Dera Ghazi Kh^. The northern dialeqt is much 
more rich in Indian loan-words than is MakrSnl, and both 
dialects borrow freely from Arabic and Persian, words from 
the former often appearing in curiously distorted forms. 
Baloch can hardly be called a written language, although 
both the Persian and the Roman alphabets have been 
employed for transcribing it The number of speakers of 
Baloch returned at the Census of rpoi was 153, r88. 

Pashto. To the north of Baloch lies Pashto, the main language 
of British and independent Afghanistan. In the latter it is 
not the vernacular of the Hoziira country or of the tract lying 
to the north of the Kabul river, including Laghm3n and 
Kitfiristiln, but elsewhere it is in general use. It is the principal 
language of SwUt and Buncr, and of the country to the west 
of the Indus as far south as Uera Ismail KhSn. The Indus 
is almost, but not quite^ the eastern boundary ; for, while the 
valley itself in its lower course is peopled by speakers of 
Indo-Aryan dialects, in the north Pashto has crossed the river 
and occupied parts of the British Districts of HazSta and 
RSwalpin^. As a franca it is in common use still 
farther up the Indus, at least as far as the junction with the 
river KAndia where the Indus turns to the south. It vms 
returned as spoken by 1,324,807 people in British India at 
the Census of 1901, the area in which it is employed being 
bilingual. Pashto is spoken by PathSns, while the Hindus 
employ an Indo-Aryan dialect locally known as Hindko. 

Unlike Baloch, Pashto is a written language possessing an 
alphabet of its own based on that employed for Persian, 
and has a fairly copious literature. It has been the subject 
of considerable study, not only by English scholars, but also 
by Russians, French, and Germans. The rugged character 
of its soun^ suits the nature of its speakers and of tho 
mountains which form their home, but they are ' most inr 
harmonious to the fastidious Oriental ear. Although ha»h> 
soundings it is a strong, virile language, which is ‘oapabte 
of expressing any idea with neatness aird accuracy. It it less 
archaic in its general characteristics than Bah^, and has 
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borrowed not only much of its vocabulary, but even part of 
its grammar, from Indian sources. It has two recognized 
dialects, a north-eastern, or Pakhto, and a south-western, or 
Pashto, which differ little except in pronunciation, the two 
names being typical examples of the respective ways of uttering 
the same word. Each has many tribal sub-d^ects, which 
again differ merely in the pronunciation of the vowels. There 
is, for instance, the Afildi sub-dialect, noted for the broad 
sound of its a ; while the WazTrls change every a to and 
every a to i. 

The Pathilns have been identified with the Pakth&s, a tribe 
mentioned in the R.ig-vcda,and with the Xlaienut of Herodotus; 
while the ’Ampvrat of the Father of History are probably the 
same as the Afrtdls, or, as they call themselves, Apridis. 

Allied to Pashto, although ({uite a distinct language, is OrmurT. 
Ormuri, spoken by a small tribe settled round KSnigoram in 
WazirisiUn. It is employed by members of the Bargistd trib^ 
who claim to be descendants of the BOiakls that accompanied 
Mahmfld of Ghazni in his invasions of India. Those BaialdS 
are said to have taken a prominent part in the capture of the 
famous gates of Somndth, and, pleased at the service rendered 
by them, the Sultdn gave them a perpetual grant of the 
country round Kanigorom. 'I'he language, like Pashto, belongs 
to the Medic branch of Eranian speech. It is even more 
inharmonious than Pashto, and possesses one consonant, 
imperfectly represented in English letters by isArf which even 
Pathdn mouths find difhcuU to pronounce. 

'I'hc only other liranian languages with which we arc called The 
upon to deal are the Ghalchah languages of the Pamirs. 'Fhe 
home of these tongues, Wakh.i, Shighnl, Sariqoli, Isbkdshaml, 
and MunjAnf, is beyond the British frontier; but the last- 
named has crosed die Hindu Kush by the Uota pass, and 
Is also spoken in the I^otkuh valley of Chibil, where it is 
known as YiidglA This differs considenbly from the standard 
language of Mi^Sn, and has developed into an independent 
dialect The spQl of an Eranian language over the great The 
watershed of the Hindu Kush is but a repetition of what|^^^ 
occurred centuries ago when the Aryans first settled in the 
Pamirs. At that early time, if linguistic evidence may be 
accepted, some of these Aryans crossed the passes and settled 
in what is now IjoghmOn, KOfiristfln, ChitrOl, Gilgit, and 
Kashmir. migrated at a period when all the typteal 

characteristics of Eranian languages hod not yet become fisM), 
and in their now homo tlteir tongue developed on Its own 

A a s 
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lines, partly Eranian and partly Indo-Aryan. The Aryans 
of India proper, who had entered the Punjab by the valley of 
the Kabul, had little intercourse or sympathy with these tribes, 
and nicknamed them Pisdchas^ or flesh-eaters, &fio<l>dyoi, and in 
later years gruesome traditions attached to the name. 

These PiSacha tribes must at one time have extended to 
some distance beyond their present seats. Sanskrit writers 
mention colonies of them in the Western Punjab and in Sind, 
and examples of the dialects spoken by them are found in 
the words which the Greeks employed to record names heard 
by them in North-western India, and in the versions of the 
inscriptions of Asoka found in the same locality. Indeed, 
there are traces of their influence still existing in the modem 
vernaculars of the Lower Indus valley. At the present day the 
languages are found only in the country between the I^unjab 
and the Hindu Kush. They possess an extraordinarily archaic 
character. Words are still in everyday use which are almost 
identical with the forms they assumed in Vedic hymns, and 
which now survive only in a much corrupted state in the 
plains of India. 

In their es.sence these languages arc neither Eranian nor 
Indo-Aryan, but are something between both. In the southern 
portion of the area in which they are spoken they are much 
mixed with Indian idioms ; and this is specially the case with 
KSshmlrl, which has only a PL^fleha substratum, overlaid by 
another language of Indian origin, which so cflectually conccaln 
the original basis, that Kashmir! must now be considered as 
Indo-Aiyan, and not as belonging to the Piiiflcha group. 

The true Fi^acha languages of the present day are Pashai, 
spoken in LaghmSn of Afghflnistfln ; a numto of Kilfir 
dialects, of which the principal are Bashgall, Wai, and Kalflshfl ; 
Khowar, the language of Chitrfll ; and Shlnfl, that of Gilgit 
and the neighbourhood. It is Shinfl which is the basis of 
Kashmiri, and it is also the foundation of several mixed 
dialects, spoken in the Indus and Swat Kohistans, which 
are now being superseded by Pashto. Khowar occupies a 
somewhat independent position in regard to the others, while 
the Kaftr dialects, of which there are at least five, difler 
considerably among themselves. Wasifl Veri, the most western 
of them, in some phonetic peculiarities shows points of agree* 
ment with the purely Eranian Munjani. All the PiAcha 
languages are without literatures, and have been reduced to 
writing only in the past few years by Euroi)ean scholars. At 
the same time it may remarked that the great collection oi 
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Indian folk-lore entitled the Brihat Katha^ of which no copy 
is known to exist at the present day, is said by tradition to 
have been composed in the tongue of the Pi^chas. 

Returning to the immigration of the Indo-Aryans through Indo- 
the KUbul valley from the west, it is not su^ested that this 
took place all at once. On the contrary, it was a gradual 
affair extending over centuries. The latest comers would not 
necessarily be on good term.s with their predecessors, who 
quite possibly opposed them as intruders, nor did they speak 
the same language. At the earliest period of which we have 
any cognizance, we see the Punjab peopled by various Indo- 
Aryon tribes, one at enmity with another, and sometimes 
alluding to its opponent us a set of unintelligible barbarians. 

In Samkrit geography India is divided into the dfiwMj'rr- The lan- 
dda, or ‘Midlantl,’ and the re.st. The Midland is 
stantly referred to as the true pure home of the Indo- Aryan ‘Midland.’ 
people, the rest being, from the point of view of Sanskrit 
writers, more or less barbarous. The Midland extended from 
the Himalayas on the north to the Vindhya Hills on the south, 
and from Sahrind (^ulgo Sirhind) in the Eastern Punjab on 
the west to the confluence of the Ganges and the Jumna 
on the east It thus consisted of the Gangctic Doiib, and of 
the country immediately to its north and south. The popula- 
tion of this tract had expanded from its original seat near the 
Upper Doiib and the sacred river, the Saraswati. 'I'he particular 
Indo-Aryan dialect of these people developed into the modem 
language of the Midland. It also received literary culture 
from the most ancient times, and became fixed, in the form 
of Sanskrit (literally the ‘ purified ’ language), by the labours of 
grammarians, which may be said to have culminated in the 
work of Pflrtini about the year 300 b.c. Sanskrit thus 
r^resents a polished form of an archaic tongue, which by 
I’^ini's time was no longer a vernacular*, but which, owing 
to political reasons and to the fact that it was the vehicle of 
literature, became a second language understood and used by 
the educated in addition to their mother tongue, and has so 
continued with a fluctuating popularity down to the presunt 
day. We may take the language of the Kig-veda os re- 
presenting the archaic dialect of the Upi)er Doab, of which 
Sanskrit became the polished form. It was a vernacular, and, 
besides receiving this literary cultivation, underwent the fate 

‘ So In the opinion of the pnment writer. Some suhoUn consider that 
Ssoiktit was n vcmnenlar of certain classes In Pacini’s time and for loag 
afterwsnis. See/. A. .S’, for 1 1J04, pit. 435 si|., 43/ st]. 
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of all vernaculars. Just as the spoken dialects of Italy existed 
side by side with Latin, and, while the evolution of Latin was 
arrested by its great writers, ultimately developed into the 
modem Romance languages, so the ancient Vedic form of 
speech developed first into that stage of language known as 
Prakrit, and then into one or more modem Indo-Aryan 
vernaculars. It is thus a mistake to say that any modem 
Indian language is derived from Sanskrit. The most that can 
be said is that it and Sanskrit have a common origin. 

The Ian- So far for the language of the ‘ Midland.’ Round it, on 
Outer sides — west, south, and east — lay a country inhabited, 

Band.’ even in Vedic times, by other Indo-Aryan tribes. This tract 
included the modem Punjab, Sind, Gujarat, Rajputana and 
the country to its east, Oudh, and Bihar. Rajputana belongs 
geographically to the Midland, but it was a late conquest, and 
for our present purposes may be considered as belonging to 
the Outer Band. Over this band were scattered different 
tribes, each with its own dialect j but it i.s important to note 
that a comptirison of the modern vernaculans shows that these 
outer dialects were all more closely related to each other than 
any of them was to the language of the Midland. In fart, at 
an early period of the linguistic history of India there must 
have been two sets of Indo-Aryan dialects-- one the language 
of the Midland, and the other the group of dialects forming 
the Outer Band. From this it has been argued, and the 
contention is entirdy borne out by the results of ethnological 
inquiries, that the inhabitants of the Midland represent the 
latest stage of Indo-Aryan immigration. The earliest arrivals 
spoke one dialect, and the new-comers another. According 
to Dr. Hoernlc, who first suggested the theory, the latest 
invaders probably entered the Punjab like a wedge, into the 
heart of the country already occupied by the first immigrants, 
forcing the latter outwards in three directions, to the cost, 
to the south, and to the west 

The next proccs.s which we observe in the geographical 
distribution of the Indo-Aryan languages is one of cxiiansion. 
The population of the Midland increased, and history shows 
that it exerdsod an important influence over the rest of India, 
the imperial cities of Delhi and Kanauj, and the holy city of 
Mathura (Muttra), the Mddwpa ^ r&y Mp of I^tolemy, lay within 
its territory. With Increased population and increased power it 
expanded and conquered the Eastern Punjab, KSjput&na and 
Gujarat (where it readied the sea, and gained access to 
maritime commerce)^ and Oudh. With its armies tmd with 
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its settlers it carried its language, and hence in all these 
tenitories we now find mixed forms of speech. The basis of 
each is that of the Outer Band, but its body is that of the 
Midland. Almost everywhere the nature of the phenomena 
is the same. In the country near the borders of the Midland, 
the Midland language has overwhelmed the ancient language, 
and few traces of the latter can be recognized. As we go 
farther from the centre, the influence of the Midland weakens 
and that of the Outer Band becomes stronger and stronger, 
till the traces of the Midland speech disappear altogether. 

'I'hc present language of the Kastern Punjab is closely allied 
to that of the Upi)er Donb, but it gradually becomes the 
l^hndil of the \Ve.stern Punjab, which has nothing to do with 
the Midland. So the langtiuge of North-eastern Rdjputanu 
is very similar to that of Agra, but us we go south and west 
we sec more and more of the original language of the 
Outer Band, until it is quite prominent in GujarAt. Again, in 
Oudh, which was a country with a literature and history of its 
own, there is a mixture of the same nature, although here the 
Midland language has not established itself so firmly as it has 
in the west and south. 

Finally, where possible, the inhabitants of the Outer Band 
also expanded to the south and cast. In this way we find 
MaiAJhl in the Central Provinces, BcrAr, and Bombay ; and, 
to the cast, OpyA, Bengali, and Assamese, all of them true 
Outer languages unafiected in their essence by the speech of 
the Midland. 

The state of affairs at the present day is therefore as follows : — 

There is a Midland Indo-Aryan language, occupying the Gan- 
gotic DoAb and the country immediately to its north and south. 

Round it on three sides is a band of Mixed languages, occupying 
the Kastern Punjab, Oujarilt, KAjputAna, and Oudh, with ex- 
tensions to the south in Baghclkhand and ChhattlsgarL Again, 
bqrond these, there is a band of Outer languages, occupying 
Kashmir, tltc Western Punjab, Sind (here it is broken by 
Gujarftt), the MarAlhii country, Orissa, BihAr, Bengal, and 
Assam. To these should be added the Indo-Aiyan languages 
of the HimAlayas north of the Midland, which also belong to 
the Intermediate Band, being recent importations from KAj- 
putAna. 'I'hc Midland language is therefore now enclosed in 
a ring fence of intermediate forms of speech. 

We have seen that the word ' Sanskrit ' means ' purified.’ The 
Opposed to this is the word ‘ Prilkrit,* or ‘ natural, onaitl- P'lU'dtS' 
fidaL* ‘PrAkrit’ thus connotes the vernacular dialects of 
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India as distinguished from the principal literary form of 
speech. The earliest Prakrit of which we have any cognizance 
is the Midland vernacular current during the Vedic period. 
We have no record of the contemporary Prakrits of the Outer 
Band. We may call all these vernaculars (including the 
tongue of the Midland) the Primary Prakrits of India. These 
Primary Prakrits were in a linguistic stage closely corresponding 
to that of Latin as we know it. They were synthetic languages, 
with fairly complicated grammars, and with no objection to 
harsh combinations of consonants. In the course of centuries 
they decayed into what are called Secondary Prakrits. Here 
we dnd the languages still synthetic, but diphthongs and harsh 
combinations are eschewed, till in the latest developments wc 
find a condition of almost absolute fluidity, each language 
becoming an emasculated collection of vowels hanging for 
support on an occasional consonant. This weakness brought 
its own nemesis and from, say, looo a.V). wc find in 
existence the series of modem Indo-Aryan vernaculars, or, as 
they may be called, TerHary J^rakrits. Here we find the 
hiatus of contiguous vowels abolished by the creation of new 
diphthongs, declensional and conjugational terminations con- 
sisting merely of vowels worn away, and new languages apjHJar- 
ing, no longer synthetic, but analytic, and again reverting to 
combinations of consonants under new forms, which had 
existed three thousand years ago, but which two thousand 
years of attrition had caused to disappear. 

Returning to the Secondary Prakrits, they existed from, at 
least, the time of the Buddha (550 b.c.) down to about 1000 
A.D. During these fifteen hundred years they passed through 
several stages. The earliest was that now known as Pali. Two 
hundred and fifty years before Christ, we find the edicts of Asoka 
written in a form of this language, and it then had at least two 
dialects, an eastern and a western. In this particular stage 
of Pali one of the Secondary Prilkrits was crystallized by the 
influence of Buddhism, which employed it for its sacred hooks. 
As vernaculars, the Secondary Prakrits continued the course 
of their development, and in a still more decayed form reached 
the stage of what, in various dialects, is known as The Prakrit 
par exceUence. Wben we talk of Prakrits, we usually mean this 
later stage of the Secondary Prakrits, when they had developed 
beyond the stage of Pali, and before they had reached the 
analytic stage of the modem Indo-Aryan vcmacularH. 

At this stage, so far as materials are available, we notice the 
same grouping of the Prakrit dialects as exists among the 
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vernaculars of the present day. We have no definite informa- 
tion what was the language of the Punjab ; but as for the rest 
of India, there was a Prakrit of the Midland, the so-called 
Sauraseni, called after the Sanskrit name, Sflrasena, of the 
country round Mathura (Muttra). It was close to the great king- 
dom of Kanauj, the centre of Indo-Aryan power at this time. 

To its south and east was a band of dialects agreeing in many 
lioints among themselves, and also in common points of 
difference when compared with ^auraseni. These were — in 
the easts in the country now called Bihar, MSgadhi ; in Oudh 
and Baghelkhand, Arclhaniagadhi ; and, south of ArdhamSgadhl 
and ^'aurascni, Maharashpi with its head (juarters in BeriSr, 
ArdhamSgadhi, as might be cxpectetl, was }>artly a mixed 
language, .showing signs of the influence of i^auraseni, hut, in 
all its essential points, its relationship with Milgadhi is un- 
doubted. MrihSrashtrt was closely connected with Ardhamfi- 
gadhi, which formed the connecting link between it and 
Milgailhi, but in its rather isolated position it struck out on 
somewhat independent lines. It is important to remember 
that it (under the name of SaurHshfrY) was once the language of 
Gujarat, before that country was overwhelmed by the invasion 
from the Midland. 

Vidarbha, or Berllr, the home of Maharfishtn, was the seat of 
a powerful kingdom, whose rulers encouraged literature, not 
only in Sanskrit but also in the vernacular. Mahflrashtrl 
received culture at an early period. In its native land it 
became the vehicle of some of the most charming lyrics ever 
composed in an Indian tongue; and its popularity carried it 
over the whole of Hindustan, where it was employed both for 
epic poetry and also by the later Jain religious writers. But 
it is t^t known from the Indian dramas, in which, while most 
of the vernacular prose was written in ^aurasent, the language 
of the Midland, the songs arc usually in MflhUraghprT^ 

The next and last stage of the Secondary Prakrits was that The Apa** 
known as < Literary Apabhraihia.’ * Apabhraifaja/ meaning ^^**“*^* 
V.orrupt' or ‘decayed,’ was the title given by Indian gram- 
marians, after the PrAkrits had begun to receive literary culture, 
to the true vomaculars on which these polished literary dialects 
were founded Ultimately, these Apabhraibias became them- 
selves employed in literature, and were even studied by native 
grammarians, successors of those who in previous generations 

‘ In the oUl Indian (Imma, BrShmiins, hurocK, kings, nnd men of high 
rank ore made to xiteak Sanskrit, other characters employing some FrOkrit 
dialect. 
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had despised them. This was a mere repetition of history. 
Sanskrit became fixed, and in time ceased to be generally 
intelligible- Then the vernacular Pali was used for popular 
literature. ‘When literary Pali became generally unintelligible, 
the vernacular Prakrit was employed for the same purpose. 
Prakrit itself became crystallized, and in the course of genera- 
tions had to yield to Apabhramia, While the earlier Prakrits 
had been manipulated for literary purposes by the omission of 
what was considered vulgar and by the reduction of wild 
luxuriance to classical uniformity, so that the result was more 
or less artificial, the ApabhramSas were not nearly so severely 
edited, and the sparse literature which has survived affords valu- 
able evidence as to the actual spoken language at the time of its 
committal to writing. The modern vernaculars are the direct 
children of these Apabhrariiias. The ^aurasena ApabhrathSa 
was the parent of Western Hindi and Panjabi. Closely con- 
nected with it were AvantI, whose head quarters were round 
what is now Ujjain, the parent of Rajasthani ; and Ciauijart, 
the parent of Gujarati. The remaining intermediate language, 
Eastern Hindi, is sprung from Ardhamagadha Apabhraihsu. 

Turning to the Outer Band, an unnamed Apabhraihsa was 
the parent of Lahnda and Kashmiri, the latter, as has been 
said, having as its base some Pi^acha language akin to Shma, 
over which the modern language lies as a second layer. 
Sindhi is derived from a Vracha^a Apabhraihsa spoken in the 
country of the lower Indus, and Marathi is the child of the 
ApabhraibSa of Maharashtra. In the cast, the great Magadha 
ApabhraihSa is not only the parent of Biharl in its proper 
home, but has also branched out in three directions. To the 
south it became Oriya; to the south-east it developed into 
the Bengali of Central Bengal ; while to the east, keeping north 
of the Ganges, its children are Northern Bengali, and, farther 
on, Assamese. These three branches can be distinctly traced. 
In some respects Oriya and Northern Bengali preserve com- 
mon features which have disappeared in Central Bengal. 

Sanskrit. Concurrently with the development of the Indo-Aryan 
vernaculars, wc have Sanskrit, the literary language of the 
Brahmanical schools, endowed with all the prestige which 
religion and learning could give it. In earlier times its 
influence was strongest in its proper home, the Midland. 
Allowing for phonetic corruption, the vocabulary of l^uraseni 
l^rakrit is practically the same as that of Sanskrit l%e 
fartlier wc go from the Midland the more strange words 
we meet, words which are technically known as dtfya or 
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‘cDuntiy-bom.’ These, though Indo-Aryan, are not descended 
from the particular archaic dialect from which Sanskrit 
sprang, but belong to the vocabularies of the dialects of 
distant parts of India which were contemporary with it. On 
the other hand, the prestige of the literary Sanskrit has 
exercised a constant influence over all the Aryan vernaculars 
of Indio. Universally, but wrongly, believed to be the parent 
of all of them, the would-be children have freely bonowed 
words from the vocabulary of their adoptive parent, and this 
tendency received an additional impetus with the revival of 
learning which dates from the early part of the last century. 
In some of the modern languages it then became the fashion 
to eschew as much as possible all honest vernacular words 
derived from the Prakrits, and to substitute borrowed Sanskrit 
words, much as if a Frenchman were to substitute the lAtin 
siccus for his own sec, or as if an Englishman were to use the 
Anglo-Saxon hlaford instead of ' lord.’ Native grammarians 
call these t)orrowed words tcUsamas, or 'the same as ’’that” 
(sc. Sanskrit),' while the true vernacular words derived from 
Prakrit are tadMusvaSt or ‘having “that” (sc. Sanskrit) for its 
origin.* We thus see that the Aryan portion of the vocabulary 
of a modem Indo-Aryan vernacular is composed of three 
elements; iaisamas, tadbhaioas^ and defyas. The distinction is of 
some importance^ for the literary language of some of them, 
such as Ilengali, is so overloaded with the fashionable iatsamas 
that it may almost be called a national misfortune. For the 
sake of a spurious dignity the written word has been rendered 
unintelligible to the vast multitudes who have not received the 
education imparted by the higher schools. 

Other languages have contributed their quotas to the Indo- 
Aryan vernaculars. Many words have been Irorrowcd from 
Dntvidian languages, generally in a contemptuous sense. Thus 
the common word fUld, ‘a cub,' is really a Dravidion word 
meaning ‘son.' The most important additions have come 
from Persian, and through Persian from Arabic. These are 
due to the influence of Mughal domination, and their use is 
universal. Every peasant of Northern India employs a few, 
while the literary Urda of Lucknow is so full of them, that 
little of the truo vernacular remains except an occasional 
postposition or auxiliary verb. A few words also have been 
bonowed from Portuguese, Dutch, and English, often in 
(luaintly distorted forms. Few Englishmen would recogm'sc 
the milway term ‘signal* in stikandar, which also, as a true 
Hindontam word, means ' Alexander the Great’ 
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Indo- 

We thus arrive at the following list of the modern Indo- 

Aryan 

veznacu- 

Aryan vernaculars ; — 


lars. 

Number of speakers 
(1901). 

A. Language of the Midland : 


Western Hindi 

B. Intermediate languages: 

a. More nearly related to the Midland longuage* 

40 . 7 J' 4 .!ia 5 


Rajasthani 

io,9i7,?ia 


The Paharl languages . . * . 

3,124,681 


Gnjaratl 

9 < 439 i 92 ,'i 


Panjabi 

b. More nearly related to the Outer languages. 

17,070,961 


Eastern Hindi 

C. Outer languages : 

a. North-Western group. 

a».« 3 Ci 35 » 


Kashmiri ... . . 

>.*' 07,957 


KohistUnt 

36 


Lahnda . . ... 

3 > 337 i 9 i 7 


.Sindh! ....... 

b. Southern language. 

3 . 494.971 


Marathi 

c. Kastern group. 

18, 837,899 


BihUrl 

. 14 .S 79.«44 


Ojiya . . .... 

9.687, 4«9 


Bengali 

44,624,048 


Assamese 

1,350,846 


Total 

2 i 9 . 72 ». 5<'9 


Of these, the I’ahSrr languages arc offshoots of Riljasthllnl 
.spoken in the Himillayas. KohishlnT includes the mixed 
dialects of the Sw2t and Indus KohistOns. The Census of 
rgoi did not extend to these tracts, and hence few speakers 
were recorded. We now proceed to consider each of these 
forms of speecli in the order of the above list. 

Hindi. 'I’he word ‘ Hindi ’ is very laxly employed by English 
writers. It properly means ‘Indian,’ and can be used to 
signify any Indian language. Hy Europeans it i.s sometimes 
reserved for a [Kirticular form of Hindostilni which will be 
descrilicd below, but is more often employed as a vague term 
to denote all the rural dialects of the tlurce languages — Ilihilri, 
Eastnrn Hindi, and Western Hindi— S|)oken between Itengal 
proper and the Punjab. In the present pages it is used only 
in the former of these two senses ; tlut is to say, as meaning 
that form of Hindostilni which is the prose litemry language of 
those Hindus who do not employ Urdu. In English ‘ Hindi' 
is specially applied to the languages of Oudb and of the 
Midland, and, (0 avoid the introduction of a strange tenulnology, 
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these are here called ‘ Eastern Hindi ’ and ‘ Western Hindi,’ 
respectively. They are two quite distinct languages. 

Western Hindi is, therefore, the modern Indo-Aryan Western 
vernacular of the old Midland, i.e. of the Gangetic DoSb and 
the country to its north ; and, as in ancient times; it is by far 
the most important of all the languages of India, It is true 
that speakers of Bengali exceed in number those whose 
vernacular is Western Hindi, but the forty millions shown 
above by no means exhaust the number of speakers of the 
latter. Bengali is confined to its own Provinces; but Hindostilnl, 
the principal dialect of Western Hindi, is not only a local 
vernacular, but is also spoken over the whole of the north and 
west of continental India as a second language, a linsua franca 
employed alike in the court and in the market-place by 
every one with any claim to eduration. HindosUlni is that 
dialect of Western Hindi whose home is the Upper Gangetic 
Do.’lh, in the country round Meerut. The city of Delhi lies 
dose to the southern border of this tract. Here the dialect 
ym in general use, and from here it was carried everywhere in 
India by the lieutenants of the Mughal empire. It has received 
considerable literaiy cultivation at the hands of both MusalmUns 
and Hindus. The former employed the Persian character for 
recording it, and enriched its vocabulary with a large stock of 
Persian and Ambic words. When this infusion of borrowed 
words is carried to an extreme, as is the iashion, for instance, 
in Lucknow, the language is intelligible only to educated 
Musalmans and to those Hindus who have been educated on 
Musalman lines. This Persianixed form of HindostfinI is Urda. 
known as Urdu, a name derived from the Urdu-e mu'alla, or 
royal military luixar outside Delhi Palace, where it took its 
rise. When employed for poetry, Urdu is called Re^ta 
(* scattered’ or ‘ cjmmbled’}, from the manner in which Persian 
words are 'scattered’ through it. The extreme Perslanization 
of Urdu is due to Hindu rather than to Musalmiln influence. 
Although Urda literature is Musalman in its origin, the 
Persian element was first introduced in excess l>y the pliant 
Hindu Kfiyasths and Khattls employed in the Mughal 
administration and acquainted with Persian, rather than by 
Persians and Peisianu^ Mughals, who for many ccnturicH 
used only their own language for literary purposes '. In the 
Deccan, even where Dravidian languages are the principal 
vernaculars, Urdu is veiy generally employed by MusalntUns, 

• See Sir Cbarlc* f,y#U, In A Sketch «f the Ilinduttani 
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and here Urdfi literature took its rise. ‘ Dakhinl Hindostani/ 
as it is called, differs somewhat from the modern standard 
of Delhi and Lucknow, and retains several archaic features 
which have disappeared in the north. During the first 
centuries of its existence Urdil literature was entirely poetical* 
Prose Urdu owes its origin to the English occupation of 
India, and to the need of textbooks for the College of Fort 
William. The Hindi form of HindostanT was invented at the 
same time by the teachers at that college. It was intended 
to be a Hindostani for the use of Hindus, and was derived 
from Urdu by ejecting all words of Arabic and Persian birth, 
and substituting in their place words borrowed or derived 
from the indigenous Sanskrit. Owing to the popularity of the 
first book written in it, and to its supplying the need for 
a lingua franca which could be used by the strictest Hindus 
without their religious prejudices being offended, it became 
widely adopted and is now the recognized vehicle for writing 
prose by those inhabitants of Upper India who do not employ 
Urdu. Althougli originally differing from that language merely 
in vocabulary, it has in the course of a century devcloiied some 
idioms of its own, so that it is not often that one finds a native 
who can write both forms of Hindost^i with cciual correctness. 
Indeed, there is one well-known book, written by a Muham- 
madan, which does not contain a single Arabic or Persian 
word from cover to cover, and which is nevertheless considered 
by Hindu purists to be written in Urdu, because idioms ore 
found in it belonging to that form of the dialect;, and not to 
Hindi. 

Urdu, as becomes its origin, is usually written in a modified 
form of the Persian character, while Hindi Is generally written, 
like Sanskrit, in the Deva-ntgarf character. While the former 
is enlisted into the service of both prose and poetry, the latter 
is employed only for prose. When a Hindu writes poctiy he 
betakes himself to one of the naturally-born dialects of Eastern 
or Western Hindi, usually Awadhi or Braj Bhilsha. The name 
* HindostHnl/ when connoting any particular form of speech, 
is properly reserved for a language whose vocabulary is neither 
excessively Fersianized nor excessively Sanskritized. 

The other dialects of Western Hindi are BOngarO, Braj 
Bhasha, Kanaujl, and Bundelr. The first is the language of the 
Bangar, or highland of the South-eastern Punjab, immediately 
to the west of the Ganges. It is sometimes called Hariani; and 
is much mixed with Panjabi and Rajosthai^ Of all the 
dialects, Braj BbSsha is the n^st relative to i^aumsenl* It 
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is spoken round MathurU (Muttra) and in the Central Gangetic 
Do&b. It has a copious literature, mainly poetical, and was 
the principal literary form of Western Hindi employed by 
Hindus before the invention of Hindi. KanaujI is almost the 
same as Biaj BhSsha. It is spoken in the lower part of the 
Central Dokb as &r down as, say, Cawnpore, and in the country 
to its north. Bundeli is the dialect of the greater part of 
Bundelkhand, and also of a good portion of the Narbad£ valley 
in the Central Provinces. It has a respectable literature. 

As languages, Western Hindi, and its neighbour Eastern 
Hind^ rival English in their flexibility and copiousness. When 
not spoiled, as Western Hindi too often i.s, by an excessive 
display of Arabic and Persian or of .Sanskrit words, they are 
two beautiful, vigorous forms of speech, not overburdened by 
complicated grammars, and capable of expressing any idea 
which the mind of man can conceive with ease, elegance, 
and crystal clearness. They both have enormous native voca- 
bularies, and each has a complete apparatus for the expression 
of abstract terms. Their old literatures contain some of the 
h^fhest flights of poetry and some of the most eloquent utter- 
ances of religious devotion which have found their birth in 
A^ 

Turning to the Intermediate languages, we first deal with Rajat- 
those in which the language of the Midland is the i^cdominant 
feature. Rljasthknl and Gujardtl may be considered together, 
as representing the flow of the inhabitants of the Midland to 
the south-west, to meet the sea. Rdjputdna, in which Kiljas- 
thani is spoken, is divided into many states and many tribes. 

I£ach claims to have a language of its own, but all these are 
really dialects of one and the same form of speech. They fall 
into four main groups — a northern, a southern, an eastern, and 
a western. The typical dialect of the north is Mewiltl or 
B(ghotft. Of all the dialects of KajputOna it is, as might be 
esqpected, that which most nearly resembles Western Hindi. 

To the nortbeast it shades off into Braj Bhasba, and to the 
north-west into Bdngara. Molvi^ the mam dialect of Southern 
Kajputfina, is qioken in Mdlwfi. Neither it nor Mewiltl has 
any literature to speak of. In Eastern lUjputilna we have 
Jaipur^ with many sub-dialects, and many closely connected 
forms of speech wiUi various names. .The western dialect, 
MSrwfirli is by for the most important. It is the vernacular of 
MUrwOr, MewSr, Bikaner, and Jaisalmer, and its speakers, 
who ore enterprising merchants and bankers, harve carried it 
all over India. It is the most typical of the KAjasthsm dialects, 
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and has a copious literature, written in a peculiar character, 
the aspect of which is familiar to every Indian official who has 
had occasion to inspect the accounts of native bankers, 

Pahjqi. Rajputana has sent out many colonies into Northern India. 

The most important are the inhabitants of the Himalayas from 
Chamba in the Punjab to Nepal. Some centuries ago bands 
of Rajputs at various times invaded and conquered these hills. 
They settled there and intermarried with the original in- 
habitants, on whom they imposed their language. The Rfljas- 
thanl here transplanted has developed on independent lines, 
and was no doubt influenced by the form of speech which it 
superseded. What that form of speech was we do not know, 
except that we have some old plays in one of the original 
languages of Nepal. 'Uhis was akin to what is now modern 
Bihan. The modern Rajasthani dialect now spoken in Nepal 
is called by Europeans ‘ Naipall * — a wrong name, for it is not 
the main language of the country but is spoken only by the 
ruling classes. The other inhabitants employ various Tibeto- 
Hurman dialects. Its .speakers call it ‘ Khas,’ from the name of 
one of the tribes which employ it. I'^arther west these dialects 
are simply called ‘Paharf/ w ‘the liinguage of the Hills.* We 
have a Western Pahllrf spoken north of the Central and Eastern 
Punjab, and a Central Paharl north of the United Provinces. 
To these Khas may be added, under the name of ‘ ISastern 
Paharl.’ Other offshoots of Rajasthani are Cujarf, the language 
of the Gtljars wandering with their herds over the mountains 
of Kashmir and the Swat valley ; and Labhant, spoken by the 
Labhanas or Banjaras, the great carrying tribe of Central and 
Western Indio. There are numerous GQjars in the plains of 
the Punjab, where they have given their name to two Districts, 
but these nowadays speak ordinary Panjabi. 

Gujarati, Milrwar i.s bounded on the west by the Indian I)c.sert, beyond 
which we find Sindhf, one of the Outer languages, but to the 
south we enter easily into Gujarat. Gujarati, the language of 
this country, is the most western of those over which the 
language of the Midland exerci.scs sway, and at its base we can 
see distinct traces of the old Saurdshtr! Prakrit, which belonged 
to the Outer Band. Gujarati has a printed diameter of its 
own, modelled on the cursive form which Devu-nagarl takes all 
over Northern India, especially in Marwar. Owing to the 
survival of a number of ancient grammars, we have a connected 
history of the language from the time when it first came into 
existence as a modern Indo-Aryan vernacular some nine 
hundred years ago» Literature has always fiourished in 
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GujarSt from very early times, and the modern vernacular pre- 
sents no exception. The Bhils and the inhabitants of Khandesh 
speak mixed forms of speech which are dialects of Gujar3tT. 

Of all the Intermediate languages, Panjabi is the one which Fanjabl. 
most nearly agrees with the modem speech of the Midland. 

It is spoken in the Central Punjab, and is the vernacular of 
the Sikhs. Immediately to its west lies LahndH, an Outer 
language, and the change from the one to the other is most 
gradual. It is quite impossible to fix a definite boundary 
between these two, but we may take the seventy-fourth degree 
of east longitude ns an approximate conventional dividing line. 
LahndH once extended far to the east, but, as has been ex- 
plained, was there superseded by the language of the Midland, 
whose influence gradually diminished as it went westwards. 

It is this mixed language which became the modern PanjSbI. 

Its proper written character is related to that employed in 
Milrw9r. It is known as Laif4»i or ‘dipped’ (quite a distinct 
word from Lahmia, the name of the language of the Western 
Punjab), and is distinguished for its illegibility when once it is 
put upon paper. Only its writer, and not always he, can read 
ijujL^ii as commonly scrawled. An improved, and legible, form 
of LAp4ft is known as Gurmukhl. This was invented about 
three hundred years ago for writing the Sikh scriptures, and 
is now the character in ordinary use for printing, although the 
Persian and the Deva-nSgari are also employed. The standard 
Panjilbl is that spoken in thu neighbourhood of Amritsar ; and 
the only real dialect is Xiogrt, the vernacular of the State of 
Jammu, and, with slightly varying inflexions, of a part of Kflngra. 

Of the languages connected with the Midland, Panjabi is the 
purest and most free from thu burden of terms borrowed fix>m 
cither Persian or .Sanskrit. While capable of expressing all 
ideas, It has a charming rustic flavour indicative of the national 
characteristics of the sturdy peasantry that use it. 

The remaining Intermediate language is Eastern Hindi, KMten 
which differs from the others in that it Is based on the eastern 
languages of the Outer Band, and that the influence of the 
language of the Midland is not nearly so strong as in Rajputflna 
and the Punjab. Here the two elements meet in nearly equal 
proportions. It is the language of Oudh, of Baghclkhand, and 
of ChhatQsgarh in the Central Provinces, and has a long history 
behind it. It is the vernacular of the country in which the 
hero RAma-chandra was born; and the Jain apostle MahAvlra 
used an early form of it to convey his teaching to his disciples. 

The local Prakrit, ArdhamAgadhi, thus became the ssdred 

vot. I. B b 
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language gf the Jains. Its modern successor, Eastern Hind!, 
through the work of a great genius, became the medium for 
celebrating the Gestes of Rama, and, in consequence, the 
dialect employed for nearly all the epic poetry of Hindustan. 
It is spoken nowadays not only in its own tract, but is also 
used by uneducated Musalmans far to the east — right into the 
heart of Bihar; and Oudh men, who are accustomed to travel 
to distant parts in quest of service, have carried it far and wide 
over the whole of India. It is commonly heard even in the 
streets of Calcutta and Bombay. 

Eastern Hindi has a great literature, probably larger than 
that of any other of the modern Indo-Aryan vernaculars; and 
this literature, being founded on the genuine tongue of the 
people, and acquiring no fictitious dignity by bastard additions 
of Sanskrit words, has reacted on the spoken language, so that 
the form of speech heard in the fields of Oudh possesses the 
.characteristic beauties of poetry and clearness. Every Oudh 
rustic is soaked in his national literature, and quotations from 
his great writers fall more naturally from his lips than the words 
of Bums fall from those of a Scotsman. Overshadowed at 
the present day by the official Hindostdnl, it has been studied 
by but few Europeans, but no one who has once wandered into 
its magic garden ever leaves it willingly. 

. In the Central Provinces, Eastern Hindi meets Marfithl and 
shades off into that language through a number of mixed 
dialects. It and Oriya are the only forms of speech which are 
not separated from Marathi by a distinct dividing line, and it 
thus still bears witness to the intimate relationship which 
existed between the ArdhamagadhI and the Maharashpl 
Prakrits two thousand years ago. 

Eastern Hindi has three main dialects. Besides the standard 
AwadhT spoken in Oudh, there is the Baghell of Baghelkhand, 
and the Chhattlsgarhl of the eastern part of the Central Provinces. 

Kashmir!. It will have been noticed that the Outer languages have been 
divided in the table given on p. 3C4 into three sets, a north- 
western group, a southern language, and an eastern group. 
Qwing to its somewhat isolated position, and to the influence 
of the Pi^acha languages already referred to, th^ north-western 
group, although closely agreeing with the other two in its general ' 
structure, has struck out on independent lines. The mc>it 
northern of the group is KilshmM, the language of the 
State of Kashmir. Tradition informs us that this cour^, 
was origin^y^ inhabit^ by Piiaebas, who xnust have spoken 
a tongue allied to ShfriA ; but at an early penriod 4 sufei:^ an 
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invasion from the south, and was colonized by folk from the 
Punjab. The modem language fully bears this out. Although 
at the bottom we find a layer of Sh!n£ words * and idioms, this 
is almost entirely hidden by an overlayer of a second language, 
closely allied to the Lahnda of the Western Punjab. Owing to 
the large number of broken vowels which it possesses, and to 
the changes which they undergo through the influence of others 
which follow them but are themselves silent, Kashmiri is almost 
as difficult for a foreigner to pronounce as is English. It has an 
old literature of considerable extent, but the modem language 
has botrowed so freely from Persian and Arabic that the books 
written two' or three centuries ago are hardly intelligible to 
natives at the present day. The bulk of the population is now 
Muhammadan, only a few Pandits preserving the memory of 
the ancient language. KSshmlrl has two or three dialects, of 
which the most important is KishtwSrI. 

Kohistani is the old language of the Indus and SwSt Kohuiini. 
Kohistilns. It is now nearly superseded by Pashto, only a few 
tribes still employing it P^b of these has its own dialect 
The country has not been thoroughly explored, and very little is 
known about these forms of speech. Like KSshmin^ they have 
a Shln& basis, covered by an overlayer from the Western Punjab. 

Ijahndil or Western Panjabi is a language which appears IcaIukIZ. 
under many names, such as Pothwflrt, ChibhSlI, Jafkf, MQltanl, 
or Hindko. None of these names is suitable, as each indi- 
cates only the dialect of some special tribe or of some .special 
locality. 'In.hnd9,’ i.c. ‘Western,’ has been lately suggested, 
and has been tentatively adopted, although it, too, is far from 
satisfactory. The name ‘ Western Panjflbf ’ suffers from the dis- 
advantage of stiggesting a connexion which docs not exist with 
PanjAbl proirer. I Jihnda is spoken in the Western Punjab as for 
east as, say, the seventy-fourth degree of east tongitude. It 
once extend much farther to the east, but has there been 
superseded by the Midland language, from which the modern 
Panjabi has sprung. 'Fhere is no definite boundary between 
these two languages. As explained under the head of the 
latter, they merge into each other very gradually. If we take 
the conventional boundary line just suggested, we shall find 
plenty of Lahnda characteristics to its east, gradually diminish- 
ing as we proceed, and at the same time many traces of 
Panjabi for a considerable distance to its west. The population 
is mixed, and has been mixed for centuries. The Sanskrit 

* The uomimmett words, meh «t those for 'father,’ ' mother,* Aw., we 
ShM, not ImUan, at the present day. 
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Mnriters had a very poor opinion of the Central and Western 
Punjab, although these tracts were not far from the holy 
Saraswatl. The inhabitants are described as possessing no 
Brahmans, living in petty villages, and governed by princes 
who supported themselves by internecine war. The population 
was casteless, had no respect for the Vedas, and offered no 
sacrifices to the gods. They were flesh-eaters (a PifSacha 
characteristic) and hard drinkers, and their women were 
charged with polyandiy like the Jats of the present day. 

West of the Indus, up to the Afghan border, Lahnda under 
various names is spoken by Hindus, while the Pathan Musal- 
mans speak Pashto. Lahnda has two main dialects, one spoken 
north and the other south of the Salt Range. It has no 
literature. Its written character is, properly, the Ijanda also 
employed for Panjabi, but this has been nearly superseded by 
a modification of the Persian. 

Sindh! is the language of Sind and the neighbourhood. It 
is closely, connected with Lahnda, and, owing to its isolated 
position, it preserves many phonetic and flexional peculi- 
arities which have disappeared elsewhere. There was, in 
former days, a Pi^Zicha colony in Sind, and traces of their 
language are still to be found in SindhI, which is, in other 
re.spects, a typical speech of the Outer Band of languages. It 
has no literature to speak of, and has received little cultivation 
of any kind. The population which employs it l>eing largely 
Musalmfln, its vocabulary borrows freely from Persian ; and, 
since the country has come under British rule, an adaptation of 
the Persian character has been employed for writing it, although 
Lai^idZl is also used^ for personal memoranda and accounts. 
Sindh! has four main dialects — SiraikT, spoken in Upper Sind ; 
Lfir! (the standard dialect) in iJlrfl or Lower Sind ; Tharcll in 
the Thar or Desert ; and Kachchh! in Cutch. The first ap- 
proaches Lahnda, while Tharell represents Sindhf merging into 
Marwayl Kachchh! is a mixture of SindhI and (irujarati, in 
which the former predominates. 

South of SindhI the Outer Band of Indo-Aryan vernaculars 
is interrupted by Gujarati, the Intermediate language which has 
reached the seaboard. South of Gujarat!, extending from near 
Daman along the coast of the Arabian Sea to bc7ond Goa, we 
come to the great daughter of Maharashtrl Prakrit, the southern 
Indo-Aryan language, Marafhf. The Saurashtri dialect of 
Maharashfr! once covered Gujarat, but has been superseded by 
the Midland language. We find, however, traces of SaurSahtrl 
not only in Gujarati, but probably also right down the coast os 
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far as the modern MarSthl extends. In the Bombay Presidency 
Marathi covers the north of the Deccan plateau and the strip of 
country between the Ghats and the Arabian Sea. It is also the 
language of Berar and of a good portion of the north-west of 
the Nizam's Dominions. It stretches across the south of the 
Central Provinces (except a small portion of the extreme south, 
in which Telugu is the language), and, in a very corrupt form, 
occupies most of the State of Bastar. Here it merges into 
Oriy£ through the Bhatrl dialect of that language. It has to its 
north, in order from west to east, Gujarati, Rajasthani, Western 
Hindi, and Eastern Hindi. The first three are connected 
with the Midland, and Marathi does not merge into them. 
On the contrary, there is a sharp border-line between the two 
forms of speech. In the east it shows several points of agree- 
ment with the neighbouring Chhattisgarhi dialect of Eastern 
Hindi, and it shades off gradually into OriyS, both these 
languages being based on Prakrits of the Outer Band. Oriya 
is its near neighbour to the east. On the south lie Dravidian 
languages, and it is bounded on the west by the Arabian Sea. 
In MarftjhI wc first meet in general use a past participle, and its 
resulting past tense, of which the characteristic is the letter /, 
This extends through all the remaining languages of the Outer 
Band* Oriy&i Bengali, Bihdrl, and Assamese. It is also found, 
in restricted use, in (aujaruti, ahmgside of the Midland form 
without the /, and is there one of the relics of the old Saurfish- 
Prilkrit. 'rhis /-participle, therefore, not only covers the 
whole of Aryan Pkist India, but reac’hes, through an almost 
unbroken chain of dialects all imi>erceptibly shading off into 
each other, to the Arabian Sea. This illustrates the intimate 
relationship which exists among all these forms of s[)eech ; and 
although Assamc.se is widely different from Mariltbl, and 
although a speaker of the one would be entirely unintelligiblo to 
a speaker of tlie other, a man could almost walk for 1,500 miles, 
from Dibrugarh to Goa, without being able to point (except, 
perhaps, in Bastar) to a single stage whore he had jmwd from 
one language to another* 

Mar&(hi has a copious literature of great popularity. The 
I)oet8 wrote in the true vernacular of the country, and employed 
a vocabulary mostly composed of honest iadbhavas. U'hc 
result is that the language at the present day is rich in them ; 
and though the scholars for whom the Marfithil country is 
famous Imve in later times striven with some success to 
heighten the style of the language by the use of tatsamas^ these 
parasites have not obtained the complete mastery over the 
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literary form of speech that they have in Bengal. The country 
was not invaded by the MusalmSns till a comparatively late 
period, and was ultimately successful in repelling the invasion, 
so that the number of words borrowed from and through 
Persian is small. As Mr. Beames says, Marathi is one of those 
languages which may be called playful. It delights in all sorts 
of jingling formations, and has struck out a larger quantity of 
secondary and tertiary words, diminutives and the like, than 
any of the cognate languages. 

Standard Marathi is printed in the Deva-nSgarT character, 
but for purposes of writing a current hand, known as modi or 
‘twisted,’ is in common use. It has three main dialects, 
I'he standard dialect, commonly called ‘De.4T Marathi,’ is 
spoken in its greatest purity in the country round Poona, 
Sub-dialects of it are also found in the Northern and Central 
Konkan. In the Southern Konkan there is a distinct dialect 
known as ‘KonkanT.’ It differs so widely from standard 
Marathi that some of its speakers claim for it the dignity of 
a separate language. To its south and west the Dravidian 
Ranaresc is spoken, so that the Kanarese alphabet is generally 
employed for recording Konkani. Natives also employ the 
Deva-nSgail character for the same purpose, while the Portuguese 
missionaries of Goa have introduced the use of the Roman 
character among their converts- The Marathi of Berar and 
of the Central Provinces is the third dialect. It agrees more 
closely with the standard of Poona, the main differences being 
those of pronunciation* To these forms of speech may be 
added Halbl, which, however, can hardly be called a true 
dialect. It is spoken in the State of Bastar and the neighbour- 
hood by Dravidian tribes who have attempted to abandon 
their aboriginal tongues. It is a mechanical mixture of bad 
Marathr, bad Oriyfl, and bad ChhattlsgarhT, which varies in 
the proportions of its constituents from place to place. On 
the whole, Marfithi inflexions form its most prominent feature. 

We now come to those languages of the Outer Band which 
are directly derived from the ancient MSgadhi I’rflkrit, They 
form the Eastern group of Indo-Aiyan vernaculars, and are 
Bihan, Oriya, Bengali, and Assamese. Of these the first- 
named occupies the original home of the common parent, 
from which colonies have issued in three directions, to 
the south, the south-east, and the east, where each developed 
on its own lines into one of the other three. 

BihSrT. Magadha, the land where the Buddha first preached, and in 
which the famous Asoka bad his capital city, corrosiionds to 
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what we now call the Districts of Patna and Gaya. To its 
north, across the Ganges, lies the land of Tirhut, known in 
ancient times as Mithila. To its west lies the Bhojpur country, 
comprising the west of modern Bihfir and the east of the 
United Provinces, It may be taken as extending to the 
degree of longitude passing a few miles west of the city of 
Benares. To the south of Magadha lie the two plateaux of Chold 
Nagpur, the northern coinciding with the District of HazaribSgh, 
and the southern with that of Ranchi. To its east lies Bengal 
proper. With the exception of Bengal, all these tracts together 
form the home of the present Biharl language. It has three 
dialects, Maithili, Magahi, and Bhojpurl, the last of which 
diflFers considerably from the two others. Maithili, which is 
spoken in Tirhut, has a most complicated grammatical system, its 
verb changing its form, not only with regard to the subject, 
but also with regard to the object. It has a small literature 
eluting from the fifteenth century, and, when written by Brah- 
mans, has a character of its own akin to that employed for 
Bengali. The people who speak it are among the most 
conservative in India, and rarely emigrate from their over- 
crowded fields to other parts of the country. Their character 
is reflected in their language, which abounds in archaic ex- 
pre8sion.s. The original Aryan language of Nepal before 
the Rajput invasion was an old form of Maithilf. Mugahi, the 
language of the ancient Magadha, or South Bihar, i.s also 
8i)okcn in the northern or Huxilribagh plateau of Chota Nagpur, 
immediately to its south. It resembles Maithili in the com- 
plexity of its verbal conjugation and in general character ; but, 
owing to the long Musalman domination of this part of India, 
it is as a rule more flexible and less conservative. The language 
of Magadha is looked uimn by the inhobitants of other parts 
of India as typically boorish. Although directly descended 
from the language in which Buddhism was first preached, it 
has no literature and no traditions, and its speakers are os 
a whole poor and uneducated. 

Far difieront is Bhojpuri. This dialect is spoken in the 
east of the United Proidnces and in West Bibar. It has also 
spread to the southern, or Ranchi, plateau of Chota Nagpur, 
where, under a slightly altered form, it is called Nagpun'a. 
The Bhojpurl of the United Provinces differs somewhat from 
that of Bihar; but over the whole area the dialect has the 
same characteristics, lacing a flexible form of speech, adapted 
for current use, easy to leant, and not overencun)i)ere<l by 
grammatical subtilties. 'Hero again the language reflects the 
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national peculiarities. The Bhojpurls are as free from con- 
servatism as the people of Tirhut are the reverse. They wander 
all over Northern India, and there is hardly a considerable 
town in which they do not possess a colony. 

Apart frDin the peculiar character employed by the Tirhutia 
Brahmans, all the dialects of Bihari are generally written in the 
current form of Deva-nagail known as * Kaithl.' 

Oriya Oriya is the language of Orissa and of the adjoining parts of 
Madras and the Central Provinces. It is spoken in an isolated 
part of India, has been but slightly affected by contact with other 
languages, and has changed little since the fourteenth century, 
at which period we find it in use in inscriptions. It has a con- 
siderable literature of some merit, and was formerly written by 
indenting marks with a stylus upon leaves of the talipot palm. 
On such a surface a straight indented line along the grain 
tends to cause a split ; and this accounts for the characteristic 
of its peculiar alphabet, in which the long line familiar to 
readers of Deva-nagari is replaced by a series of curves. 

Oriya is a musical language, with a grammar which is simple 
but complete. It borrows very freely from Sanskrit, and the 
chief defect of its literary style i.s this overloading with tatsamas. 

Bengali. In its own home Bengali has a greater number of speakers 
than any other Indian language. In 1901, out of the forty-four 
and a half millions who returned this language as their 
vernacular, forty-four and a quarter millions inhabited the terri- 
tories then subject to the Lieutenant-CJovernor of Bengal (with 
the connected States) and the Bengali Districts of Assam. The 
remaining quarter million were scattered throughout India, mainly 
finding employment as clerks or the like. Over the huge area 
in which it is a vernacular, Bengali is by no means uniform. 
Its main dialectal division i.s not, however, according to locality, 
but lies between the literary and the spoken language. If we 
except the language employed by the MusalrnSn inhabitants of 
the eastern part of the Gangetic delta, the literary <liaUf(a is the 
same over the whole country. This is never used when speaking, 
except in formal addresses and the like. Even the most 
highly educated natives employ the collociuial dialect in their 
ordinary conversation. The literary form of the language 
differs from the colloquial not only in its highly Sanskritized 
vocabulaxy but in its grammar, in which the dead forms of 
three centuries ago are retained in a state of fictitious anima- 
tion, This Uterary style dates from the revival of learning 
which took place in Calcutta, under English influences, at the 
commencement of the last century. Up to that time Bengal 
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had an indigenous poetical literature of its own, written in 
a purified form of the spoken vernacular. With the advent 
of the English there arose a demand for prose literature, and 
the task of supplying it fell into the hands of Sanskrit-ridden 
pandits. Anything more monstrous than this prose dialect, 
as it existed in the first half of the nineteenth century, it is 
difficult to conceive. Books were written, excellent in their 
subjects, eloquent in their thoughts, but in a language from 
which something like ninety per cent. ^ of the genuine Bengali 
vocabulary was excluded, and its place supplied by words 
borrowed from Sanskrit which the writers themselves could 
not pronounce. During the past fifty years there has been 
a movement, without much success, to reduce this* absurd 
Sanskritization ; but, still, at the present day many words current 
in literary Bengali are mere ideograms. The Bengali vocal 
organs are not adapted to the pronunciation of Sanskrit words, 
and so these wwds spell one thing, and, when read aloud, sound 
something (juite diflerent. Under such circumstances literary 
Bengali is divorced from the comprehension of every native 
to whom it has not l^ecn specially taught. It is this which 
is the official language of (lovernment and of missionaries, and 
which (with few exceptions) is taught in the grammars written 
for European students. Bengalis themselves call their Sans- 
kritiy.cd book-language * sfldhu-bhashfi,’ i.c. the * excellent 
si>eech*j but the adjective which they apply to anything 
ajiproaching their true vernacular is the significant one of 
‘sweet.' It is this ‘.sweet' language which every one with 
a pen in his hand, be he European or native, endeavours to 
ignore* Ii i.s an instance of history repeating itself. In the 
old days the classical language was called Sanskrit^ ‘purified,' 
but the epithet applied to the true vernacular Prakrit was 
mnia^ or ‘nectan' 

The many dialects of si>okcn Bengali fall into three groups : 
the western or standard, the eastern, and the northern. 
Western Bengali is spoken in the country on both sides of the 
Hooghly and to the west The centre of Eastern Bengali 
may be taken os the city of Dacca. It extends to the east 
into the Districts of Sylhet and OllchSr, and, southwards, to 
beyond Chittagong, 'rite Bengali of Chittagong is very cor- 
rupt, and is ({uitc unintelligible to an untravelled native of 
Calcutta. Farther inland, in the Chittagong Hill 'Practs, there 
is a still more delwsed dialect called Chfikma, which is written 
in an alphabet akin to that of Burme.se. Northern Bengal! is 
' 'Jills citimate h Imsrd mi actual rtmiitliig. 
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spoken north of the Ganges and at the lower end of the Assam 
valley. It is a dialect which, though closely connected with 
standard Bengali, really owes nothing to it. It is, by deriva- 
tion, an intermediate speech between Bihari and Assamese. 
In some respects it agrees with Oriya rather than with the 
language of Calcutta. 

Bengali and Assamese arc written in very nearly the same 
alphabet, which is related to that employed by the Brahmans of 
Tirhut. It is of the same stock as Deva-nSgari, but has 
existed as an independent script since at least the eleventh 
century a. d. 

The origin of Assamese has been described above. It is 
the language of the middle and upper parts of the Assam 
valley. It is more nearly related to colloquial than to literary 
Bengali ; and its claim to be considered as an independent 
form of speech, and not as a dialect of that language, depends 
mainly upon the fact that it posses.ses an important literature. 
It has also several well-marked peculiarities- of pronunciation. 
The literary .style is happily free from the Sanskritisms which 
deface that of Bengali. The literature itself is of ancient date 
and is varied in its character, being particularly rich in histr)rical 
works. Assamese has no real dialects, though it varies slightly 
from place to place. Maying, one of the language.*; spoken in 
the polyglot State of Manipur, may, however, be classed as a 
dialect of this language. 

The Dravidian race is widely spread over India, but all the 
members of it do not speak Dravidian languages. In the 
north many of them have become completely Aryanized, and 
have adopted the language of their conquerors while they have 
retained their ethnic characteristics. Besides these, Dravitlians 
are almost the only speakers of two other important families 
of speecli, the Mundii and the Dravidian proper. Owing to 
the fact that these languages are nearly all spoken by persons 
possessing the same physical type, many scholars have suggested 
a connexion between the two groups of speech, but a 
detailed inquiry carried out by the Linguistic Survey of India 
has shown that there is no foundation for such a theory. 
Whether we consider the phonetic systems, the methods of 
inflexion, or the vocabularies, the Dravidian have no connexion 
with the Mun<}il languages. They differ in their pronunciation, 
in their modes of indicating gender, in their declensions of 
nouns, in their method of Indicating the relationship of a verb 
to its objects, in their numeral systems, in their principles of 
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conjugation, in their methods of indicating the negative, and 
in their vocabularies. The few points in which they agree are 
points which are common to many languages scattered all over 
the world. 

Leaving, therefore, the fact of the Dravidian race speaking 
two different families of languages to be discussed by ethno- 
logists, we proceed to consider those forms of speech which 
are called 'Dravidian' by philologists. Most of these are 
spoken in Southern India or in the hills of Central India. 
Two of them have found their way into Chota NfSgpur and 
the Santal Parganas, where they exist side by side with Munda 
dialects ; and one, BrShili, has its home far to the north-west, in 
Ualuchistan. I'he last was not known to Sanskrit writers, 
who were familiar with two great languages spoken in their 
time all over Southern India : namely, the Andhra-bhasha and 
the Drmndadihdshd^ the former corresponding to the modern 
Tolugu, and the latter to the rest. This old division agrees 
with the classification of the modern vernaculars, which is as 
follows 



Number of apeakem 

A, Drftvi<.U {{roup : 

11901). 

Tamil . . . . , 

■ *5.5 »S.SOo 

Malayfllam 

6,0*9,304 

KanareHc . . . . 

. 10,365,047 

Kcujagu . . . . < 

39,191 

Tuju 

5351^10 

T(Mla . . 

S05 

Kota .... 

1,300 

Kuiulch .... 

593 .. 3 S* 

Mnlto .... 

<» 0 | 77 ; 

n. Intermediate langungCH : 

litre. 

1,1*3,974 

C. Andhra group: 

Telugu .... 

. . . ao, 696,87 3 

Xanclh .... 

494.099 

Kollmi .... 

1,505 

I). BAhBt .... 

4«.SS9 
Tiilal 56,514,514 


'Pho following general account of the main characterisLics of 
the Dtttvidian forms* of speech Is taken, with one or two veri»al 
ftltemtlons and omiHsions, from the Manual of ihc Adminhim^ 
tioH of the Madras Presidency - 

*In the Dravidlta langtiA|j|[«ts all nouns licneting iimninmta iubnttiiurcit anil 
Irrational Ixiinga are of the nimter gemUir, The of male arul 

female apiHUin only in the pronoun of the third pemrin, in nrljeetiv«i» fortnrrl 
by sufliulng tlu! pronomiimt termlimtione, and in the third {H.'r'ton e( tlm 
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verb. In all other cases the distinction of gender is maiked by separate 
words signifying “male*’ and “ female.” Dravidian nouns are inflected, not 
by means of case teiminations, but by means of suffixed postpositions and 
separable particles. Dravidian neuter nouns are rarely pluralized. Dravi- 
dian languages use postpositions instead of prepositions. Dravidian adjee* 
tives are incapable of declension. It is characteristic of these languages, 
in contradistinction to Indo-European, that, wherever practicable, they use 
as adjectives the relative participles of verbs, in preference to nouns of 
quality or adjectives pioperly so called. A peculiarity of the Dravidian 
(and also of the Mun^a) dialects is the existence of two pronouns of the 
first peison plural, one inclusive of the person addressed, the other exclusive, 
riie Dravidian languages have no passive voice, this being expressed by 
verbs signifying ‘ to suffer,” dec. The Dravidian languages, unlike the Indo- 
European, prefer the use of continuativc participles to conjunctions. The 
Dravidian verbal system jjossesses n negative as well as nn affirmative voice. 
It is a marked peculiarity of the Dravidian languages that they make use of 
relative jiarticipial nouns instead of idirascs introduced by relative pronouns, 
these participles arc formed from the various participles of the verb by 
lire addition of a formative suffix. Thus, “the pci son who came” is in 
Tamil literally “ the who-came.”’ 

rami). Tamij, or Arava, covers the whole of Southern India up to 
Mysore and the Ghatis on the west, and readies northward.s as 
far as the town of Madras and beyond on the ea.st. It is also 
the vernacular of the northern part of Ceylon and has been 
widely .spread over Further India by emigrant coolies. As do- 
mestic servants its speakers are found all over India. It i.s 
the oldest, richest, and most highly organized of the Dravidian 
languages: plentiful in vocabulary, and cultivated from a 
remote period. It has a copious literature, which is couched 
in a somewhat artificial dialect known as *Shcn* (i.e. ‘perfect*), 
in contrast with the colloquial form of speech, which is called 
‘ Kodum * or ‘ Codoon ^ (i, e. ‘ rude *). Only a few insignificant 
dialects of the spoken language have been recorded. The 
name * Tamij’ and the word ‘DrAvida* are both corruptions 
of the same original, ‘ Drfimicla/ The language has an alphabet 
of its own. 

Mala- ^ Malayalam is u modern offshoot from 'ramil, dating from the 

yftlam. ninth century a. n. It is the language of the Malabar coast, 
and has one dialect, Yerava, spoken in Coorg, Its most 
noteworthy features arc that, except among certain tribes, it 
lias dropped all the personal terminations of verbs, and that 
the words which it has borrowed from Sanskrit arc particularly 
numerous. It has a large literature, and employs the old 
Grantha character used in Southern India for Sanskrit writings. 

Kaaarese. Kanarese is the language of Mysore and of the neighbouring 

^ la 190X number of TamAi ba Ceylon was 953»535« 
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portion of the Ghat country, including the southern comer 
of the Bombay Presidency. It, also, has an ancient literature, 
written in an alphabet closely connected with that employed for 
Telugu. It has two petty dialects, Badaga and Kurumba, both 
of which are spoken in the Nilgiris. Kodagu, the language of Kodagu. 
Coorg, is also considered by some to be a dialect of Kanarese. 

It lies midway between it and Tulu, the language of a portion Tuln, 
of the South Kanara District of Madras. Toda and Kota are Toda,Kota, 
petty forms of speech spoken by small tribes on the Nilgiris, 

Kurukh, or OrSon, is the vernacular of a Dravidian tribe in Kxirulch, 
ChoUt Nagpur and the adjoining portions of the Central Pro- 
vinces. It is more closely connected with ancient Tamil and 
with ancient Kanarese than with any other of the great Dra- 
vidian languages. The people themselves say that they and 
the Malcr actually did come to their present seats from the 
Kanara country. Malto is the language of these Maler, a tribe Malto. 
nearly related to the OrUohs, and now settled, still farther north, 
near RajmahaLl on the bank of the Ganges. Neither of these 
two languages has any literature or any alphabet. Roman 
alphabet is usually employed for recording them. 

The Goi^uji language is spoken in the hill country of Central GoQfJ. 
India. Many of the Gop^s have abandoned their own dialects 
and have taken to Aryan forms of speech. The true Gond is 
intermediate between the Drdvida and Andhra tongues, and 
has numerous dialects. It is unwritten, and has no literature. 

Telugu is the only important Andhra language. It is the Telugxu 
principal form of speech in the eastern part of the Indian Pen- 
insula, from the town of Madras to near Orissa. It is also 
spoken in the cast of the Nizam’s dominions and in the extreme 
south of the Central Provinces, extending into Berilr. It has 
an extensive literature, written in a character of its own, akin 
to Deva-nAgari, which, like OriyA, owes its numerous curves to 
the fact that it has been written on palm-lcavcs. 

Kandh, or Kuf, is spoken by the Khonds of the Orissa Hills. Kandh. 

It, like KolAmf and other petty dialects of distant BerAr, is KoUmi. 
quite uncultivated. 

HrAhai, also an uncultivated language, is heard in the cen- ikahni. 
ttal highlands of Baluchistan. Owing to its isolated position, 
it has developed on lines of its own \ but, although its speakers 
show none of the Dravidian ethnic characteristics, it is UU' 
doubtedly a Dravidian language. Ethnologists diiTer as to 
whether the speakers of Dravidian languages entered India 
from the north-west, or from the hypotheticuil Lemurian con- 
tinent, now under the Indian Ocean, in the south. If they 
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came from the north-west, we must look upon the Br^huls as 
the rear-guard ; but if from the south, they must be considered 
as the advance-guard of the Dravidian immigration. Under 
any circumstances it is possible that the Brdhuts alone retain 
the true Dravidian ethnic type, which has been lost in India 
proper by admixture with other aboriginal nationalities such as 
the Mundas. This is suggested by the linguistic circumstances, 
and is worthy of investigation. 

The Mund^ languages are often called ' Kolarian,’ a name 
which is founded on a false theory, and which is, moreover, 
misleading. The name ‘Mundil’ was first given to this family 
of speech by the late Professor Max Muller long before ‘ Ko- 
larian ’ was invented. These languages are among those which 
have been longest spoken in India, and may, with great pro- 
bability, claim to be aboriginal It is of importance to note 
that there exists a common clement in them, on the one hand ; 
and in the Mon-Khmer languages of Further India, in the dia- 
lects of certain wild tribes of Malacca and Australoncsia, and 
in Nicobarese, on the other, although the two sets of speech 
are not otherwise connected. This is best explained by the 
supposition that a common language was once spoken over 
both Further India and a great part of India proper, and that* 
in the latter it is represented at the present day by the Mui;^<j[il 
languages, while in Further India, Malacca, Austmlonesia, and 
the Nicobars' it was overwhelmed by an invasion of other 
languages (much as was the case with the original PitiU^ha 
language of Kashmir), and there now shows only spomdic, 
though convincing, traces of its former general use* 

The Mund3. languages are agglutinative, and preserve this 
characteristic in a very complete manner. Suffix is piled upon 
suffix, and helped out by infix, till we obtain words which have 
the meaning of a whole sentence. For instance, the word dal 
means ‘ strike,* and from it we form the word da^Ia-l-ocho-^a/sath 
tahen-taedin-a-e^ which signifies *he, who belongs to him who 
belongs to me, will continue letting himself be caused to fight.' 
Not only may we, but we fnusl employ this posy of speech, ifj for 
instAnoe, my slave's son was too often getting himself entangled 
in afficays. As compared with Dravidian languages, 
languages have a series of semi-consonants which correspond 
to the 8o*cslled 'abrupt’ tone of the languages of Further 

^ Endcavotitt hsTS also been made to cany this old language still fiitther, 
and to show a cotmdm between the languages and those of 

AuitnOia itselfi TbU inte»esf% ^wtlon ^ 
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India. The distinction of gender is between animate and in- 
animate nouns, and not between rational and irrational ones. 
The noun has three numbers — a singular, a dual, and a plural j 
and the cases of the direct and indirect object are indicated by 
suffixes added to the verb, while the noun remains unchanged. 
The numerals are counted by twenties and not by tens. As in 
Dravidian, the pronoun of the first person plural has two forms, 
one including, and the other excluding, the person addressed, 
but in other respects the pronouns are altogether different. 
There is no agreement whatever between the conjugations of 
the Munda and of the Dravidian verb. The latter is simple, 
while the former exhibits an almost bewildering maze of parti- 
cipial forms, which in every case are converted into tenses by 
the addition of the letter a. Finally, the Munda languages do 
not possess anything corresponding to the Dravidian system of 
negative conjugation. 

The principal home of the Munija languages (the race is 
much more widely spread) is Chota Nagpur. Speakers arc 
further found in the adjoining Districts of Bengal, Orissa, Ma- 
dras, and the Central Provinces, with an outlying colony far to 
the west in the Mahadeo hills north of Berar. The following 
is a list of these forms of speech : — 



Numlwir of .peaker* 


(1901). 

XhcrwSrl 

*.7841395 

KarkU . 

8r,675 


• loi.gKC. 

Juing . 

io,«53 

Savara . 

«57.*36 

Gadaba . 

,87.yo 


ToUl 3>I79.*76 


Of these, Kherwari is much the most important It has KherwSii. 
several dial^ts, which ajre often wrongly considered to be dis- 
tinct languages. They are Santalf or Hftr, Mu^ijari, Bhumij, 

Birhar, Hc^ TOrf, Asurf, Agaria, arkd Korwl Of these, 

Santall and Muodaufhave received much attention from scho- 
lars, and we have excellent grammars of them, as well as a 
dictionary of the former. Ho is the dialect of the I^ka, or 
^ fighting,’ Kola of SinghbhQm, while the others are spoken by 
petty forest tribes. The home of Santall is the Santal Parga- 
nas, but it is also found much farther south, down the western 
border of Bengal proper into Northern Orissa, 'fhe rest are 
all spoken in Chota Nagpur and in the neighbouring bill tracts 
of Orissa and the Central Provinces. 



KQilcri. 


KhariSL. 


Jnang. 


Savara, 

Gadaba. 
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Kurka is the Munda language of the MahSdeo Hills. With 
Kharia and Juang it forms a linguistic sub-group, but is more 
nearly related to Kherwar! than are the other two. It, also, 
has received some study, and we have an excellent grammar 
of it. Kharia is found in the south-west corner of Ranchi 
and in the adjoining States of Jashpur and Gangpur. The 
tribe extends much farther south, but they have as a rule 
exchanged their own language either for the Dravidian Kurul^ 
or for some broken Aryan patois. The language is dying out, 
and is nowhere spoken in its original purity. It has borrowed 
freely from neighbouring forms of speech, and has been com- 
pared to a palimpsest, the original writing of which can only be 
deciphered with some difficulty, JuJing resembles Kharia, It 
is the language of a small wild tribe in the Orissa Hills. From 
the leaf-garments of its speakers it is sometimes called ‘ Patuil.’ 
Savara and Gadaba are two languages spoken in Madras 
territory close to the Orissa border. Very little is known con- 
cerning them; but it is plain that they are much mixed 
with the Telugu spoken round about them, and they may 
probably be grouped as akin to Kharid and Judng. The 
Savaras are an ancient and widely spread tribe, who were 
known to the Indo-Aryans in Vedic times, and are mentioned 
by Pliny and Ptolemy. Only a few of them still adhere to 
their own language. 

None of the Mut^i^d languages have any proi)or written 
character or any literature. The Roman character in generally 
employed for recording them. 

The languages of Further India, together with those spoken 
in Tibet, are usually grouped under the general name of ' Indo- 
Chinese which includes two distinct families, the Mon- 
Khmer and the Tibeto-Chinese. The original home of all 
these people seems to have been North-western China, between 
the upper courses of the Yang-tse-kiang and the Ho-ang-ho, 
and from here they spread out in all directions. So &r as 
British India is concerned, they followed river valleys in their 
migrations, down the Chindwin, the Irrawaddy, and the Sal- 
ween into Burma, down the Brahmaputra into Assam, and up 
the Brahmaputra into Tibet. From Tibet they occupied the 
Himalayas, and arc now found in NepiU and in other mountain- 
ous tracts lying south of the main watershed, 'rhree successive 
waves of completed migration can be traced. First, there was, 

^ A complete Uit of ths lado-Chhesc and rsmainbg langnogss dtalt 
with U given in Appendix 1 , pp« ^90 4. 
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in prehistoric times, a Mon- Khmer invasion into Further India 
and Assam. Secondly, there was the first Tibeto-Chinese in- 
vasion, that of the Tibeto-Burmans, into the same localities 
and into Tibet, the period of which is also unknown. Thirdly, 
there was the second I'ibeto-Chinese invasion, that of the Tai 
branch of the Siamese-Chinese into Eastern Burma, which took 
place in force about the sixth century a. d. Finally, another 
'ribeto-Burman invasion, that of the Kachins, was actually in 
progress when it was stopped by the British conquest of 
Upper Burma. The later invaders drove the first to the sea- 
board or into the hills overlooking the river valleys ; and thus 
we find the earliest immigrants to India, the Mon-Khmers, 
confined at the present day to the coast country of Pegu and 
a few mountain tracts in Assam and Burma, while the Tais, 
who found most room for expansion in the direction of Siam, 
have driven the Mon-Khmers of that country to the sea-coast 
also. 

All the Indo-Chinese languages are monosyllabic. Each 
word consists of one syllable, and refuses to be classed under 
any of the well-known categories of noun, verb, and particle. 
It expresses an indefinite idea, which may be employed to 
connote any part of speech, according to its position in the 
sentence and its relation to its neighbours. The words being 
tnonosyllables, the necessary [laucity of different sounds is eked 
out by tones, each sound being raised or lowered in pitch, 
shortened or prolonged, according to the idea which it is in- 
tended to convey. For instance, the Shan monosyllable kau 
means *1,* ‘be old,' ‘nine,' ‘a lock of hair,' ‘indifference to 
an evil spirit,' ‘an owl,' /^///r«-tree,' ‘complaining of any 
thing,' ‘the shin,' ‘the balsam plant,’ or ‘a mill,' according 
to the tone with which it is pronouncedL The number of tones 
differs in various languages, Shan has fifteen, while Weetem 
Tibetan is said to have only one- I’hc most chaiacteristic of 
these languages, Chinese and Siamese, belong to what is known 
as the isolating class- la. every monosyllable has a distimt 
definite meaning of its own, and complex ideas are expressed by 
compounding two or more together. For instance, ‘he went’ 
would be indir>ated by three words, one meaning Mic,’ another 
<-^nnoting the idea of ‘going/ and a third connoting the idea 
of ‘completion,' Others belong to what is known as the 
agglurinating class, in which certain words are now only used 
as suffixes to indicate relationship of time or space, and cannot 
be employed independently with meanings of their own. It is 
as if the word ‘completion’ in ‘ he-going-oompletion ' had lost 

vou I. c c 
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its original meaning, and was now only used as a sign to indi- 
cate that the idea connoted by some other word performing 
the function of a verb was also the idea of a completed action. 

We have already mentioned the fact that the Mon-Khmer 
languages agree with some Malacca dialects and with Kico- 
baxese in having at their base another non-related language 
which is connected with Munda forms of speech, and which 
must have been the aboriginal language of those tracts of 
Further India which were conquered by the Mon-Khmers. 
The Mon-Khmer languages are numerous in Indo- China. In 
British India they are only four in number. The most im- 
portant is Khasi, spoken in the hill country south of the 
Central Assam valley, where it has survived as an island 
amid a sea of Tibeto-Burman speech. It has been given a 
literature by the missionaries who work among its speakers ; 
and this language, which a century ago was rude, uncultured, 
and unwritten, is now one of the Indian vernaculars recognised 
in the examination halls of the Calcutta University. It is 
written in the Roman character and has 177,827 speakers. 
The other important language is the Mon or Talaing of Pegu 
and the coast districts round the Oulf of Martaban (174,510 
speakers), Palaung (67,756) and Wa (7,667) are two smaller 
dialects spoken in the eastern hills of Upper Burma, 

The Tibeto-Burman branch of the Tibeto-Chinese languages 
is very widely spread, It includes two great languages; Tibetan 
and Burmese, each of which has an alphabet of its own akin 
to DevarnSgarl, as well as an extensive literature, Tibetan is 
one of several dialects grouped under the general name of 
Bhotia,’ from Bhot, the Indian name of Tibet. Besides the 
Bhotia. of Tibet or Tibetan, there are the Bhotia of Balttetan 
or BaitT, that of Ladakh or Ladakhi, that of Sikkim or Denjong- 
ke, that of Bhutan or Lho-ke, and so on. Connected with 
Bhotia, but not dialects of it, are a number of Himalayan 
languages of which the most noteworthy are Newan (the main 
language of Newar, i,e. Nepal), Rong or I^pcha (of Sikkim), 
Mangar, and Murml. Most of these are really Nepal lan- 
guages, whose speakers (many of them soldiers in our Gurkha 
regiments) are temporary visitors to British India. This group 
is called the ‘Non-pronominalized Himalayan languages/ to 
distinguish it from another, of which Kanawarl, LimbO, and 
the so-called Kirantl forms of speech are the most important 
members; and which Hodgson classed as the ' Pronominaliaed 
Himalayan languages.’ Although this latter group is in the 
main Tibeto-Burman in character, it also shows manifest traoes 
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of an (jlder substratum having striking points of resemblance 
to the Munda tongues. Inhere are the same distinctions 
between things animate and inanimate, the same system of 
counting in twenties, the same occurrence of a dual number, 
and of a double set of plural forms for the first personal 
pronoun, and the same tendency to conjugate a verb by means 
of pronominal suffixes. All this cannot be mere coincidence. 

It inevitably leads to the conclusion that these Himalayan 
trat:ts were once inhabited by tribes speaking a language con- 
nected with those now in use among the Mundas, who have 
left their stamp on the dialects spoken at the present day. 

We have already seen how a MunclH basis also exists in the 
Mon-Khnicr languages, which has been traced inU; Malacca, 
Australonesia, and even Australia ; and this line of Himalayan 
dialects offers an important I'lue tt> ethnological inquirers. 

We.st of Bhutan we come across another 'Fibeto-Burman group, North 
spoken by wild tribes of the hills to the north of the Assam 
valley. These arc Aka, Daflfl, Abor-Miri, and MishmL In hrsjicK 
the; tower Assam valley itself and the couritry to its south 
(omitting the Khflsi Hills) wu have the Bodo group, spoken by podo group. 
•596,411 people, of which the principal languages are or 
Mech, the tongue of scattered tribes in the valley, Gflro of the 
Oflro Hills, and TipurS. or Mrung of Hill Tippera. 'Fhcn we 
have the NAgfl languages of (Central and Kustern Assam. The Nag&gronp. 
most important of these is Mikir of the Mikir Hills in the 
valley itself. To the south and south* cast there are the Niigfl 
Hills, inhabited by many fierce lril)cs whom we are slowly 
winning to civilization, and each possessing a language of its 
own. Such are Angfimi, SemH, Ao, Lhc>t£l, and NamsangiA, 
with fourteen or fifteen others. None of them, of course^ has 
any literature, and of many of them little but the names and 
a few words are known. The Angilmi NSgiU are those with 
whom we have fought most, and with whom we are best 
acquainted. East of Assam, in the confused mountainous 
country which forms the north of Up|)cr Burma, are a number 
of cognate dialects grouped together under the general name 
of Kachin or Singpho. These wild Kachins were migrating 
Into Burma itself, and had already penetrated far into the Shan 
States, when we annexed that country. 

South of the NAgfi. Hills lies the State of Manipur, and here Kvkl*Cbln 
we first meet the group of languages known as Kuki-Chim 
Mcithei, the official language of the State, is the only one of 
them which [XHisesses an alphabet and a literature. Owing to 
the existetice of the latter its development has been rettrdodi 

c c z 
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so that it IS in an older stage than the rest 'I’he others are 
scattered in colonies over Manipur and Cfichilt and extend 
south, through the hill country, as far as the Sandoway District 
of Burma. Since they occupied this latter area, there has been 
a constant tendency to expand northwards. On the west they 
were barred by the sea, and on the south and east by tin* 
stable government of Burma. Thus wave after wave has been 
driven to the north by those who were behind, 'I'he Kuki- 
Chins of Manipur and Cachar once occupied the hills inv 
mediately to the south, and these are now held by the lAishais, 
whf) were originally pushed forward from the south-east and 
drove them on. This progress has been arrested by our 
conversion of Cachar into settled territory, 'rhere are more 
than thirty Kuki-Chin languages, some with several dialects. 
The most important, both politically and in the numbers that 
speak them, are Lai in the Chin Hills, and lAishei or Dulion 
in the Lushai Hills. 'Fhe ICuki-Chin are the most typical of 
all the 'rihcto-Hurinan languages. 'I'hey do not possess a real 
verb, the conception being expressed with the aid of a vttrbal 
noun, Wlien a speaker of Lushei, for instance, wishe.s to say 
*I go,* he says ‘my going’; and for ‘I went,* ‘my going 
completion.’ 

l^nnchf. Passing over a number of hybrid dialects we come to 
Burmese, which is the predominant language, even when* 
others are spoken, all over Upper and Lower Burma, except 
in the Chin Hills, the Shan States, and the FCachin country 
north of Bhamo. It, and the related Mrti, arc the vemacularK 
of 7,498,794 people. It has many local dialects, but, with mti 
or two exceptions, these are little known. The most important 
dialect is Arakanese, which branched off from the main stem 
at an early date, and has developed on independent lint^s. 
Burmese has a considerable literature, of which the poetry is 
written in a special and difficult <lialcct ; and a written character 
of its own, derived from the ancient sciuare Pali, but abounding 
in curved lines, and connected, through tiic Pali, with Deva- 
nilgart. The development of the spoken language has proceeded 
more rapidly than that of the written lunguugi;, st) that words 
are nowadays seldom pronounced as tlicy are 8|)clt. 

Shan. 'I’he only important 'Pai language of British India is Shan, 
spoken in the south-east of Upper Burma, and closely allied 
to Siamese. A Tai tribe callcil the Ahoms made themselves 
masters of Assam in the year is 38 'Phey were followed 
by other Shan eolonteh, which still survive and speak their own 
dialects. The most important is Kltflmtu Abom has \mn 
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dead for centuries, though its literature still survives and can 
be interpreted by a few priests of the old religion. The 
Ahoms were pagans, but the rest of the Shans, like the 
Burmese, are Buddhists. Shan has a voluminous literature, 
and a written character based on that of Burmese. 

'Fhe Karen tribe is principally scattered over Lower Burma, 
though its members are also found in the Shan Hills, 'fheir 
language likewise belongs to the Siamese-Chinese branch of the 
'I'ibeto-(>hinese family. 'Fhe generally accepted theory regard- 
ing this form of speech is that it is connected with Chinese 
though not descended from it, while the people are pre- 
(liint'sc. 


'fhe remaining vernaculais of India proper arc unimportant Mijscet 
'fhe Selungs, a tribe of sea-gipsies inhabiting the Mergui 
Archipelago, speak a language akin to Malay. Such, also, 
is Nicobaresc, which has, however, like Mon*Khmer, a sub- 
.stratum of Munda. Some scdiolars c-kss this as a Mon-Khmer 
language with Malay t*orruptions. 'Pwo languages have not 
yet l)een classed by philologists. 1'hese arc Andamanese and 
Burushaski. The former is really a group of languages which 
are agglutinating, ituike free use of prefix, infix, and suffix, and 
are adapted only to the expression of the more simple ideas. 
Burushaski Is spoken in the extreme north-west of India on 
the borders of 'rurkistan, by the inhaliitants of Hunza-Nagar. . 

No one lias hitherto succeeded in tracing u connexion between 
it and any other known form of speech. It has an elaborate 
grummar, and its most characteristic feature is the freejuunt 
use which is made of pronominal prefixes, so as sometime.*! to 
alter greatly the appearance of a word. 'Phe (‘ountry in which 
it is stK)k(m did not fall within the operations of the Census of 
ipoi, and hence no speakers of it w'en* ret'orded. 

"llie so-odled ‘Gipsy’ languages have nothing to do with 
liluropean Romani, are a number of dialects .spoken by 

wimtlcring tribes, often of very had reputation. Sonic are 
mere thieves’ jargons, others are hybrids <levcIoped in 
journeys from place to place, and some are real dialects of 
well-known languages. 

In Aden we find Arabic and Somali spoken. 'Phe former 
lielongK to the Semitic and the latter to the Hamitic family. 

They hardly fall within the lines of the present intiuiry. 

il A. GRIHRSON. 
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I, List of thk Inuo-Chinkse Lanouabes spoken is 
British India and Nepai. 


Family, Branch, and 
SuD'branch, 


MON-JKHBIER 

FAMILY. 


TIBETO-CHINESE 

FAMILY. 

tibeto-burman 

BRANCH. 

Tib Bto-Hioafilay an 
Snb-brancb. 


j Total Wlipfi*chipny 

lironpond Lancanw*. Nnmbcrof MMiken in 
Sub-ffTonp. ^ Bwnkcih, British India. 



Tibotan 
Group. 
(Many of 
these are not 
vernaculars 
of British 
India.) 


Tibet, or 
Tibetan. 



Bliotia of 
BiltUtan, 
or Haiti. 
Bhotia of 
l4idftkh, 
or l4i- 
diJehl. 
SharpI 
Bhotia. 

Bhotia of 
Sikkim, 
or Den- 
jong-kc. 
lihotid of 
Bhutan, 
or 
ke. 


Bhotia 

(othent). 

lAIiun. 


1 30,678 


l^rovinces, 
Benjml, 
anti K.ish- 
mir 

(^Census 

ligunw 

corrected. 

Notvema- 

cuUr). 

Kashfloit'. 


Punjab 
(not ver- 
nnenUir/. 


4,407 »entc*l 
(not ver- 
micular * 
8,835 Bengal 
.Stnteii. 


Bengal 
(< 'enwiK 
hgomi 
corrected. 
Not ver- 
nacular^ 
Kashmir 
State. 

(Clenstts 

ngum 

ttorrvcted)* 
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I^'amily, Bnneh, and 
Sub-branch, 

TIBETO-CHIN£S£ 
FAMILY UontX 
TIBBTO-BURMAN 
BRANCH 
Tibeto-HlndUayu 
Sub-braneb (««?.). 


Group and 
Sub<{j[roup. 


Non-pro- 

nomlnalized 

Himalayan 

Group. 

(Most of the 
languages of 
this group 
really belong 
to Nepal, 

The presence 
of PadhT, 
KSmI| and 
Mfinjht 
accidental, 
Kami an<l 
MSuijhi are 
the names of 
Nepal tribes, 
and It is 
doubtful if 
the names 
also denote 
languages.) 
Pronoodnal- 
laed fiUmi- 
inynn Group. 
Mast$mSuh- 

guages of this 
sub-group 
really belong 
to .Netihl. 

ITie presciice 
of many of 
them in 
liritish India 
is accidental.) 


Language. 


Gurung. 

MnnuT. 

Sunwir. 

Mangar, 

Newarl. 
PaclhT, 
Pahri, 
or Pahi. 
Kong or 
Lejicha. 
(?) Kami. 
(?) Man- 
jhi. 
Toto. 


Dhlmdl. 

Tbiml. 

Limbo. 

Klribtl 

Ian- 

guages, 

viz. 

Yfikha. 


Kham- ) 
bO. . 
JlmdUr. j I 


lUlhing, 


Total Wherr chiefly 
I Number of apokenin 
speakers. British India. 

7,481 Bengal and 
Assam. 
32,167 Bengal. 
S»*<5s 

18,476 Bengal and 
Assam. 
7,873 Bengal, 

268 Assam. 


19,391 Bengal. 

1 1 Assam. 
902 Bengal. 


„ These 
two were 
classed 
-( together 
In the 
Census 
of 1901. 

Nepal. No 

Census 


imiaii. 

lx>borong. 

chhong. 

waling. 

Chhing- 

tang. 

KOng- 

ohhen- 

bOng. 

DOng- 

mail. 

Kodong. 

Nachhe- 

reng. 

KOlung. 
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Family, Branch, and 
Sub'branch. 


Group and 
Sub-gronp. 


TIBETO-CHINESE 


Pronomlnal- 


FAMILY {cont:). 


l2ed Hima- 


TIBETO-BURMAN 
BRANCH {cont.'). 
Tibeto-Himfilayan 
Snb-branch [coni'). 


layan Group 
[coni.). 
Eastem Sub- 
group [coni,). 


Western Sub- 
group^ 

All thcOA]i> 
or this 
Kub-irroup 
belon}( to the 
Western 
Him&layaSt 
At the CenKUH 
of 1901 all 
but the ftm 
were classed 
under Tibetan. 
Hence sepa- 
rate flames 
are not avail- 
able for all ol 
them. In six 
cases the esti- 
mates of the 
Mngfuistic 
Survey arc 
shown 
instead.') 


Norfch-Aaiam Snb- 
branch. 


Assam*-BiiniiQS6 Sub- 
btmneh. 


Bodo Gioup. 


Language. 


Thfilang. 


Chau- 
rasya. 
Khdlinjr. 
DumT. 
Unclabbcd. 
Vayu or 
Ilayu. 
Bhrdmu, 
Thepang, 


Kiisundd, 

Tha- 

ksya. 


Kfliiriwnii 

or Mul- 
tlmui. 
Knitushi. 


Manchuti 
or I’atnL 


KaiijsloL 
(londloy 
or Ti- 
nCn. 

( 'hamlai 
lAhult. 
Bnnin, 

Kangkas 
or Sau- 
kiyd 
uun. 

1 farmiyS. 
Chau- 
dSiigsi. 
BySniptl. 

Jniijfipill. 

Aka. 

Daflil. 

Abor- 

Miri. 

Mishml. 

MM, 
Mech, or 
Plains 
Kachlrl. 


Total 
Number of 
spenkem. 


r »4 

II4 

15 


Where* plii** fly 
mkni in 
Britinli Inflia. 


2 , 44 X 

614 


i, 7 r»i 

'.48s 

:iOO 

26 

805 

40.8*9 

* 39>458 


NepSl. Kn 
C'ensns 
fij^rures. 


Asbaii). 


Nc|)al. No 
I’ensuK 
n^^rcs. 


Classi- 

fication 

doubtful. 

Punjab. 
(tensuH 
(if;ur<‘s» 
Punjab. 
Kif^urcs 
arc esti- 
unites. 
Punjab. 
CeniuH 
fif^ircs. 
^Punjaii. 

< 'eusus 
for the 
three 
com- 
bing 
under 
, name of 

Unhctl 

Provinces. 

Fif^resare 

estimates 


Assam* 


Assam and 
Pengal* 
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1 

I Family, Branch, ami 
j SalHbranrh. 

Group ami 
Sub-ji^roup. 

l..atif;ua}>is 

Tola I 

Number of 
s|n‘ake‘i'i*. 

Wliprc oliipfly 
spoken in 
British India. 

1 TIBETO-CHINESE 

Bodo Group 

Lilmijf. 


Assam. 

FAMILY 


Dima-Aa 

19,940 

77 

TIBETO-BURMAN 


ChuLiil. 


>f 

BRANCH {€ont). 


ejaro. 

185,940 

Assam and 

Aaaam-Biirmeae Snb- 



Bengal. 

branch 


Kabha. 

* 0,243 

Assam, 


'ri]iura or 

iJ'.'J74 

Bengal and 



Mrunjr, 

7« 

Assam. 



M urao. 

Assam. 


NftsE Group 

Mikir. 

S 3,020 



Xilfitl-Jiotio 

Km]>c(> or 

6,504 

17 



Kauhclia 

NaK-j. 

Kabiii 

4 



U €s(i'nt 

Aiigiiini. 

27 . 

77 



Keshan la. 


*4 


Kciignuu 


4" 



Sema. 


!• 


( "tnUal Nikjiiii 

Ao- 


1 * 



1 or 

1 

»» 


'raontKil. 

Thuknmi. 

j 6 

ff 



HasUnt 

Vachumi. 

35 

77 


Tablea^' 

ii>K 

77 



Tamlu. 


77 



Mojung. 

[ InctocTcK 

16* 

77 

77 



Namnan- 
gift and 





many 

othen^) 




Kuki^Chln 

MaiiiimiT, 

•^1^997 

Assam and 


Group. 

Meitnei, 

Bengal. 


Mvilhd 

Kathe.or 

1 


Stth-}inntp» 

Foimn. 


Assam. 


{Ud hitki 

Kftng- 

4 . 76 '' 


Sub 

kh<il. 



Ilallftni. 

3.f'y3 

Bengal. 



Anclro. 

1 

Assam. 


j 

Mhftr. 

169 

» 



Ghnwa 


Burma. 


Nprtfm It 

Thftdo or 

3.399 

Assam. 


Chin Stih* 

Jongiheii. 

Saiiftng. 

/i 



CiHiml Chin 

^Ahno. 

3,216 

0 


Suh-^mp* 

I.uffhel or 
1)ulien* 

7*.«4» 

! *» 



lianJogT. 

Fankhu. 

560 

Bengal. 



><3 

*7 


Southern Chin 

Ylndu, 

43 

Burma. 


Sub jyoup. 

Kliyanc. 

25,363 

Bengal. 


Kliftmi c»r 

Biirina. 



Khwey- 

ml. 





Amu 

775 

)» 



'Hiat* 

(.7 

79 1 



Kuki (un- 

53»H«o 

ond 'i 



aitcclfunl). 
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Family, Branch, and 

1 Sub-branch. 

] 

Group and 
Sub-j^oup. 


Total 

Where chiefly 

Languajft*. 

Number of 
apeakm). 

apoknn in 
Urnlnli Tnflia. 

TIBETD-CHINESE 

Uiulassed 

Chin 

181,765 

Burma. 

FAMILY [cont^. 

Lan^tage^ 

lunspeci- 



TIBETO-BURIMAN 

{cont^. 

fied). 



BRANCH [cent:). 

ELachln 

ICachin or 

6 y.j 4 “ 

4' 

Aasam-Bnrmeae Sub- 

Group. 

Singpho. 



branch [cont^. 

Kachin-Burma 

Szi Lepai. 



Hybrids, 

LasHi. 

84 



Mnni. 


71 



Maingtha. 

465 



OthtrBybrids. 

. 

6 <>. 97 y 

It 


Burma Group. 

Mru. 


Itcngal nml 
Burma. 



Burmese. 

7 . 474 .f< 9 <> 

1 urma and 
Bengal. 

SIAMESE-CHINESB 

BRANCH. 

Sinltlc Group. 

Knreiu 

Siamese. 

887,875 

I 9 ,S 3 <* 

Burma. 

Tal Group. 

» 


Lii 

19,380 




Khim. 

42,160 

M 



Slmn. 


ft 

1 


KhamtT. 

r, 4 V 0 

>1 



Ph 3 kial. 


Assam. 

1 


Nora. 

2 

>1 

1 


Tai-ronj;. 

12 

»» 

I 


Aittm. 

1 ,569 

1 * 


II. Li.st of Minok Lanouacks .spokkn in Kkitisii India 


Family. Branch, and 
8nb-bnuich. 

HI 

Language. 

Total 

Number of 
npeakeni. 

Im 

MALAYO- 

Malay Group. 

Selung or 

i,5i« 

Bnana. 

POLYNESIAN 

FASIILY. 

Salon. 

Nino- 

6,51s 

Nioobara. 

SEBUTIC FAMILY- 


tmreae. 

Arabic. 

42,881 

Hyderil- 

HAMITICFAiMULY. 


Somali. 


l)id and 
Aden* 
Aden. 

UNCLASSIFIED 


Andaina- 

1,882 

Andamans. 

LANGUAGES. 


ncMc. 

Gipsy lan- 
guages. 

Bum- 

ahaaki. 

Others. 

344114S 

tas 

llyderflUUl, 
liertt , 
Bombay, 
Central ' 
Provinoes, 
and 

Mysofo. 
llnnoa* 
Noigar (no 
Ca&aswmi 
token of 
IhTs tracts. 
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APPENDIX II 

Si'.i,ECTKi> Authorities 

G£!NERAIa Nearly all the languages mentioned in this 
rhapter are fully tlcscribed in die volumes of the Linguistic 
Survey of India. For each dialect there is a grammar and 
a .selection of specimens. A general account of the languages 
of India, more full than that nontained in the foregoing pages, 
will be found in fh.apter ^ii of the Report on the Cenats 
of India, 1901. 

ERANIAN LANGUAGES GENERALLY. DARMEsiTnEK, 
fihides Inim'ennes, Paris, 1883. Griokr and Kuhn, Grund- 
riss der Iranischen PhiMogie, .Stra.ssbuig, 1895”! 904, 

Baloch. Damkk, a Text Book of the Baloehi Language, 
lAhorc, 1891. 

PaMto. Bru.ew, Dietionary, London, 1867; Grammar, 
(,ondon, 1867. Ravektv, Grammar, J.«ndon; 185^ i860, 1867; 
Dietionary, Ix)ndon, i860 ; Manual, London, 1880. Trumpp, 
Grammar, lAindon, 1873. Darmrstetkr, Chants popu/aires 
dts Afghans, Paris, 1888-90. Roo.s Keppei., Grammar, 
l/>ndon, igoi. (Ikiokr and Kuhn, as above. I4 >rimrr, 
Grammar and Vocabulary of WasM Pashto, Calcutta, 190a. 

ORMURl. Muhammad j^tfAN, Qawffid-e BargistS 

((irammar in Urdil), lAthorc, 1886. 

QHALCHAH LANGUAGES. Shaw, Journal of the Asiatic 
Society of Bengal, Vol, XIA' (1876), Part 1 , pp. 139 If. (Wakjii 
anil SariiioH); Vol, XI.VI (1877), Part I, pp. 97 IT. (Shigbnt)' 
(iKICKK and Kuhn, as above. 

PidJLCHA LANGUAGES. Lkitnkk, Dardistan, I.«hore, 
1877, BttiDUi.PK, Tribes of the Hindoo Koosh, Calcutta, 1880. 
O’Brien, Grammar and f'ocabulaty of the Khowhr Dialect, 
lAhore, r^s* Davidson, Notes on the Bashgali {Khfir) 
languegu, Calcutta, 1901. Grierson, The Pii&eha Languages 
of Normeseskm India, Ixmdon, 1906. 

' XNDO-ARYAN LANGUAGES GENERALLY. Bkamks, 
C'omparatipe Grammar of the Modern Aryan Languages of 
[nna, Ixindon, 1878-9. IIoernlk, A Grammar of the 
/Sasitm Hindi, compared with the other Gau4ian Languages, 
I/mdom x88o. Bhandarkar, The Phonology of the Vemem- 
Ian tf Northern India In Journal of the Royal Asiatic Society 
(Bombay Branch), Vol. XVII, ii. 99-183. Grierson, th 
Phonal^ of the Modern Indo- Aryan Vernaculars in Zoibschrift 
der Deutschon MoigenlSnili-sehen Gesellschaft, Vols. XI.IX, L 
(1895-6), pp, 393 ff.. iff. 
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Western Hindi (including. HindostanI). Garcin i>k 
'Fassy, Histoire de la Littiratun Hindciik et Hindoustanh^ 
2nd ed., Paris, 1870-1. Platts, Grammar of the Hindustani 
or Urdu Language, London, 1874; Dictionary of Urdu^ Classical 
Hindis and English^ London, 1S84. Bate, Dictionary of the 
Hindee Language^ Benares and London, 1875. P’allon, Nnv 
HindustanlEnglish Dictio?iary^ Benares and J.ondon, 1879 ; 
New English-Hindustani Dictionary^ Henares and London, 
1883. Lyali- IC. J.), Sketch of the Hindustani Language^ Kdin- 
burgh, 1880; Hindustani literature^ in Article ‘Hindtistani,* in 
Encyclopaedia Britannica, 9th ed. (^RC)OfCE, Rural and AgrI 
cultural Glossary for the NAV, Provinces and Oudh^ Calcutta, 
j 888. Grierson, The Modern Vernacular Literature of Hindu- 
stan^ [Calcutta, 1889. Pincott, Hindi Manual^ I^iondon, 1890. 
xMuham.maij Ashraf ‘ArJ, Mustdlihat-e Urdu (On Urdu 
idioms. Tn Urdu), Lucknow, 1890. Kelloucj, Grammar 
of the Hindi Language^ 2nd ed., London, 1893. Grkavks, 
Grammar of Modern Hindis Benares, 1896. Rankino, 
English-Hindustaui Dictionary^ Calcutta and London, 190s. 

RAjasthAnI. Ro/tsoN, A Selection of Khyiils or M^nvhri 
Plays^ with an Introduction and Glossary^ Beawr, 1866. 

as abort*. Macamstkk, Specimens of the Dialects 
spoken yn the State of Jeypore^ Allababad, 1898. Ram 
Kak^ SarM/L Mdnvdri Vyakarana (Mdrwnrf (Jramnuir in 
that language), Jodhpur, (?) 1901. GkiKR.so’N, Note on the 
Principal jRdjasthdn? Dialecis in Journal oF the R(»yal Asktit* 
Society, 1901, 

Khas or NaipAlI. 'Furnhum*, Grammar and Vocabulary^ 
Darjeeling, 18S7. 

GujarAtL Tisdall, Simplified Grammar^ Ixmdon, 1892. 
Tayt.or, Stiidenfs Grammar^ Surat, 18935 IwOndon, *895. 
Bklsvrk, Dictionary^ Ahmedabad, 1895. Karbkari, DJc* 
tionary\ Ahmedabad, 1899, Thomi>son, Rudiments of the 
Phlli Language, Ahmedabad, 1895. 

PANjtel Janvier, Dictionary, Ludhiana, 1854, Tisdai.l, 
Simplified Grammar, London, 1889, Mava SiNtui, Dictionary, 
1 -ahorc, 1895. Newi’ON, Grammar, Ludhiana, 1898. Grahame 
HAn.EV, Grammar 0/ Wazirabad Dialect, l.a.hore, 1904- A 
Grammar of the Dogri diale<‘t is given by m jumnm 

and Kashmir Territories, I/mdon, 1875. 

Eastern Hindi. Kkllooo, as above, (Itakcin dk "Fassy, 
as above, Grierson, Modern Vernacular literature, as 
above. Growsk, The Rdmdyana of Tulsi Das ('Franslatioiri, 
Tst cd., Allahabad, 1 880-1, Grkavks, Grammar of the 
Rdmdyan, Benares, 1895. HikalXl, Grammar of the Dialect 
of Chkaiks^fh, (kUnittu, 1890 (reprinted from Journal of the 
Asiatic Sotnety of Bengal, Vol. LIX (1890), Part I). 

KAshmSeL Eui»uk, Vocabulary, K-English and 
1/mdon, 1873. Wade, Grammar, London, 1888. Grierson, 
Essays on K Grammar, I^ndon and Calc'Utta, 1899, 
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KohistIh!. Biddvlph, as above, under Pisficha. 

Lahmd^ Simplified Panjabi Grammar’, 

in an Appendix, with Lahnda. O’Brien, Glossary of the 
Multani iMnguage, ist ed., I^horc, 1881; and ed., revised 
by Wilson and Hari Kishen Kaul, Lahore, 1903. Jukes, 
Dictionary of the Jatki or Western Panjdbi Language, Lahore 
and London, 1900. Wilson, Grammar and Dictionary of 
WestemPanjM, as spoken in the Sha/tpur District, Lahore, 1 899. 

SmsBL Stack, Grammar and Dictionary, both Bombay, 
1849. Trumpi’, Grammar, London and I^eipzig, 1872. 
Shirt, Udharam Thavuroas, and Mirza, Dictionary, 
Karachi, 1879. 

UAX^THL Navai.kar, Grammar, 3rd ed., Bombay, 1894. 
Molbsworth and (J. and 'P. (’ani»\. Dictionary (M.-English), 
and ed., Homliay, 1857. Paomanji, Dictionary (English-M.) 
3rd e(l., Bombay, 1889. Makfki, Konkatfr Grammar, 
Mangalore, 1882 ; Eng/ish-N. Dictionary and K.-Eng. Die- 
/1V1//1V7, both Mangalore, 1883. \^tAs.\KViC>,Konka)tt-Portuguese 
Dictionary, Bommy, 1893, Dias, English-X'. Dictionary, 
Bombay, 1899. Murray Mitciikli,, Tlu Chief MarafM Poets 
in Transactions of the C'ongrcss of Orientalists, lAmdon, 1892, 
Vol. I, pp. aSa fT. 

BUIZrL (rRiKKSON, /ntroductioH to the JlfaithiA Language 
of North Pihdr, (Calcutta, 1881- a: and ed., in the Press; 
Seven Grammars of the Dialects and SuMialects of the Bihart 
Language, Calcutta, 1883- 7. hfodem Vernctcular Litera- 
ture, dfc., as under Western liindi. 

Oiprl. Sutton, Dictionary, Cuttack, 1841. Bkookk, 
Dictionary, Cuttack, 1K74. Hai.i.am, Grammar, Calcutta, 
1874. MAt,THV,yVi(iif//fti///rt«flfitf4wA, Calcutta, 1874. Bkownk, 
Primer in Jtoman Cluiractcr, London, t88a. Monmohan 
ChakkavaktI, Notes on the lutnguaff and Literature of Orissa 
in Journal of the Asiatic Koi'iety of Bengal, Vol. XI^I (1873), 
Part I, p. lao; Xldl (1873), Part I, p. 59; XI.III (1874), 
Part I, p. 33 a. 

BSROAIX Hauoutun, lyondon, 1833. Mkhoiks, 

DUttonarks, English-B., and ed., Calcutta, 1873 ; B.>£)ng., 
Afd ed, ih., 1876. (Numerous Dictionaries have since 
iasued. Most arc based on Mendies.) Naokndranatii 
Basu, Visvadtosha (a Bengali Rncycloiiuedia), Cahnitta, in 
ermnie of publication. Brownk, l^mer in Eoman Character, 
Ixmdon, 1881. Niciior.t., Grammar, London, 1885 ; eti 
larged edition, under name of Bengali Manual, London, 1894. 
Bkamks, Grammar, Oxford, 1894. Dutt, 2 'he Literature of 
Bengal, ist ed. (Pseudonjmious), by ‘Arcy Dae,’ Calcutta, 1877 ; 
and ed., Calcujto and lAindon, 189^ (under author's name). 
HaraprahSI) SJst'k!, Vernacular literature of Bengal b^rre 
the Introduction of English Education, Calcnitta, no date. 
iBNidl Chandra Skn, Banga-bhdshii 0 SShitfya (History of 
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Bengali Literature in Bengali), 2nd ud., Calcutta, no dale 
(preface dated 1901). Grierson, Grammar of Rangpur 
Dialect in Journal of the Asiatic Society of Bengal, Vol XLVl 
(1877), Part I, pp. t86ff. Paroiter, Notes on Chittagong 
Dialect (Grammar, &c,)j in ib,, Vol. LV (1886), Part I, 
pp. 66 fF. 

Assamese. Brown, Grammar (ist ed., 1848), reviscMl 
edition by Moore, Nowgong, Assam, 1893. Bronson, 
Dictionary^ Sibsagar, 1867. Hem Chandra Baku a, Dic- 
tionary (edited by Gurdon and Hkm Chandra Gosain), 
Shillong, 1900. Ananda Ram Dhekial Phukan, A few 
Remains on the Assamese Language^ Sibsagar, 1855 (con- 
tains an account of Assamese literature. Partly reprinted in 
Indian Antiquary^ Vol. XXV (1896), pp. 57 if.). 

DRAVIDIAN LANGUAGES GENERALLY. Caldwkm., 
A Comparative Grammar of the Dravidian and, SouthTndian 
Family of Languages^ 2nd ed., Londmi, 1875. Hodgbon, 
Essays relating to Didian Subjects^ I..ondon, 1880, 

Tamu^ BRSCHitrs, Grammatica Latim-tamulicay translated 
by Mahon, Madras, 1848. A 'I'ranslation of BkschiV 
Grammar of High Tamils published at 'rranciuelmr, 1876. 
Pope, First Lessons in Tamils 7th cd., Oxford, 1904, ancl 
numerous other works. Vin.son, Manuel de la Langue Ta 
moule^ Paris, 1903. Pkrcivai., TamilEnglish Dictionary^ 
New ed,, Madras, 1900. 

MalayX^am. Gundert, Grammar (in Malayfilam), 
Mangalore, 1868. Frohnmbver, Grammar^ Mangalore, 
1889. Anon, MalaydlanuLatin-English Dictionary. By a 
Discalced Carmelite Missionary^ Vcrapoly, 1891. 

Kanaresb. Kixtel, Dictionary^ Mangalore, 1894; 
mar^ Mangalore, 1903. 

TULU. Brigei-, Gramfnar^ Mangalore, 1872, MXnnkk, 
Dictionaries^ Mangalore, x 88 6-8, 

Kurukq, Hahn, Grammar^ Calcutta, 1900; Dictionary, 
Calcutta, 1903. 

Halto. Droksk, Introduction to the Malta Language, 
Agra, 1884. 

Goiin), VVitiJAMSON, Grammar, London, 1890. 

lELUGU. Arden, Grammar, Madras, 1873. Morels, 
Grammar, London, 1890. Pbrcival, Dictionary, 2nd ed,, 
Madras, 1867, Brown, Dictionary, new ed., Madras, 1895. 

Kandr I^iNtJUM Letchmajkk, Grammar, and tid,, 
Calcutta, 1902. Smith, Practical Handbook, Cuttack, 1876. 

BRlatlt Trumpp, Grammar (Munich, 1880), translated 
hy Duka in Journal of the Royal Asiatic Society, VoL XIX 
(1887), pp. 59 ff. 

MirNDA LANGUAGES GENERALLY. HoiKiROM, JSssays 
relating to Indian Sufy'eeis, I^indon, 1880. Miiller, letter to 
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ChemlierBunstnon t/u Classification oftkeTuranianLanguages, 
London, 1854. Kuhn, Bei/rUge sur Sprachenkunde Hinter- 
indiensy Munich, 1889. 'I'homskn, Bemarkninger om de Kker- 
variske {Eolariske) Sprogs Stilling, Copenhagen, 1 892. Konow, 
Muti^as and Dravidas in Indian Antiquary, Vol. XXXI II 
(1904), pp. 1 21 ff. 

SjuxtLLL SKVt.KVSV.VD,Gram 7 /iar,Bfim,KS,i 8 'J 3 . E.Hkuman, 
Grammatisk Studie ofoer Santal-sprSket, Copenhagen, 1892. 
('ou?, Santali Prisner, Pokhuria, 1896. Martin, Eng.-S. 
Vocabulary, Benares, 1898. Campbkm., S.-Eng. Dicfiotiary, 
t’okhurio, 1899. 

]UOI)P£rI. NoTTRorr, Grammar (in (Jernmn), (iiitursloh, 
1882. I)k Smkt, Grammar, Calcutta, 1891. Hoffmann, 
Grammar, (Calcutta, 1903. 

Ho. Bhim Ram Si)i..\nk[ii, J/okaJl (Cmmmar in Hindi), 
Benart!.s, 1886. 

KOrkO. Drakk, Gratnmar, Calcutta, 1903. 

KHAJ^iL (>A(iAN (Jmandka Bankkjkx, Grammar, Calcmtta, 
1894. 

MON-KHMER LANGUAGES GENERALLY, HoDUSON, 
Esscffis, a« above. Ixxjan, Essays in the Journal of the Indian 
Ainhipelago, />assim. Kuhn, as above under Muq^ ScHMim', 
Gru/ula^ cintr Lauikhre dcr Mon-KhmerSprathen, Vienna, 
1905. 

MOM. Haswri,!,, Grammatical Notes and Vocabulary of 
the Peguan Language, Rangoon, 1874. 

KhAsi. W. ,St;iiMii>T, Grundzilge finer Lautlehre dtrKlmi- 
Sprache in ikren Besiehungtn su dtrjemgtn der Mem- 
Khmer-Spraehen .... Munich, 1904. Robkrt.‘<, Anglo-Kkassi 
Calcutta, 1875; Grammar, l-ondou, 1891. 

TIBETO-BURMAN LANGUAGES GENERALLY. Houo- 
SOM, Resets, as abctvc ; also Essays on the Language, Literature, 
and lUUfpon of Nepal and Tibet, lA)ndon,i874. lAXiK^, Essays 
in the Journal of the Indian Anthipciago, ;)««/>/«- (Hodoson’s 
works contain many viK'Jthuituries of the dilTerent languages. 
Similarly there are many Niga and Kiiki-Chin vocabularies 
in Mt,<;ui.w>cn’H Aceemnt of the Valley of Munnipore, Calcutta, 
1859.) 

TttjBTAM. jAKSCHKKjZbV/wArt^', lA>ndon, 1881 : Grammar, 
l.<ondon, 1883. Ramsay, IVestem Tibet,’ A Practical Dictionary, 
lititom, 1890. Sanubkro, Handbook of Colloquial Tibetan, 
Calcutta, 1894. DKStWDiNj!, DicHonneure Thibltain-Latin- 
PHh^s, H ongkong, 1 899. Sarat Chandra I Ia.*!, Dictionary, 
< Calcutta, 190a. Hkndkrson, Ttbetan Manual, revised by 
Amundskk, Calcutta, 1903. Bbu., Manual <f Colloqtdal 
Tibetan, Calcutta, 1905- SanwbkR(!, Manual of Sikkim 
Bfnttia Lctnguagt, and t*d., Westminster, 1893. Franck f. 
Sketch of Ladakhi Grammar, (kilrutto, 1901. Wadsh, 
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Vocabulary of the Tromowa [i.c. Chumbi] Dialect of Tibetan^ 
Calcutta, 1905, 

NewarI. Conrajjy, Grammar^ in Zeitschnft der Deut- 
schen Morgenlandischen Gesellschaft, Vol. XLV (1891), 
pp. I ff. ; Vocabulary, ib., Vol XLVII (1893), pj). 539 ff. 
There is also a Vocabulary in Wright^s History of N^al, 
Cambridge, 1877. 

Rong or Lepcha. Mainwarino, Grammar, Calcutta, 1876; 
Dictionary (revised by Grunwedel), Berlin, 1898. 

DbumAl. Hodgson, Grammar and Vocabulary, in Vol I of 
his Essays Relaihtg to Indian Subjects, p|). t ff. 

Baking. Hodgson, Grammar (pp. 333 ff.). Vocabulary 
(pp. 320 ff.) of Vol I of Essays, &c., as above. 

VayO or HAYtJr. HODOSON, Grammar and Vocabulary, 
pp. 216 ff. of Vol I of Essays, &c., as above. 

Axa. Andkrson, Vocabulary, Shillong, 1895. 

Dafla. Hamilton, Grammar, Shillong, 1900. 

Mnu. Needham, Grammar, Shillong, 1886. 

BArA. Kndlk, Grammar, Shillong, 1884. Skrkfsrui), 
Grammar, Benagoria, 1889. 

ChutiA. Brown, Grammar, Shillong, 1 895. 

GAro. Ramkhk, Dictionary (Benguli-Gilro), Turn, 1887. 
Phillips, Grammar, Shillong, 1904. Mason, Dictionary, 
Shillong, 1905, 

ttPURA. Andkrson, Vocabulary, Shillong, 1885. Radha 
Mohan Dkv Varman 1 *haicur, Grammar (in Bengali), 
Comilla, 1900, 

IttETH . Neighbor, Vocabulary (Kng.-Mikir), (!alcutta, 1 878. 
Kay, Vocabulary (Eng.-M.), Shillong, 1904. 

EMPEO. SoppiTT, Grammar, Shillong, 1885. 

AngAmx. McCabk, Grammar, Calcutta, 1887. 

Ao. ('i,ARK, Grammar, Shillong, 1893. 

LhotA. Witter, Grammar, Calcutta, i888. 

NamsangiA. Robinson, Grammar, in Journal of Asiatic 
Society f)f Bengal, Vol XVI 1 1 (1849), Part I, pj). 324 ff ; 
Vocabulary, pp, 342 ff 

MANXPimt. Primkcwk, Grammar, Shillong, 1888. 
RAngkhol. Sopimtt, Grammar, Shillong, 1887. 

TbAdo or JANGSHEN. Stkwari’, Grammar in Journal of 
the Asiatic Society of Bengal, Vol XXIV (1835), pp. 582 ff. 
SKYIN. kuNDALL, Manual, Rangoon, 1891. 

I4AA MacNabb, Handbook of the Haka or Raungshe Dialect 
of the Chin Language, Rangoon, 1891. Newfand, Grammar 
and Dictionary, Rangoon, 1897. 

Lushei or Douen. Brojo Nath Shaiia, Grammar, 
Calcutta, 1884. Lorrain and Savidifk, Grammar and 
Dictionary, Shillong, 1898. 



LANGUAGES 


401 


Mil 

Khyeng. Fkvek, Grammar and Vocabularies in Journal 
of the Asiatic Society of Bengal, Vol. XLIV (1875), Part I, 
|>1). 39 ff. Houohton, Esso}’ on the Language of the Southern 
Chins, and its Affinities, Rangoon, 1892 ; Vocabulary in J oumal 
of the Royal Asiatic Societj-, Vol. XXVII (1895), pp. 727 ff. 

KHAon or Khwetdo. Stilson, Grammar in Journal of 
the American Oriental Society, VoL VIII (1866), pp. 313 ff. 
Houghton, Vocabularies in Journal of the Royal Asiatic 
Society, Vol. XXVII (1895), pp. ni ff. 

Kachin or SlNGPHO. Nkedham, Grammar, Shillong, 1889. 
Hektz, Grammar, Rangoon, 1895. Hanson, Grammar, 
Rangoon, 1896. Symington, Vocabulary, Rangoon, 1901. 

BUKUESE. JuDsON, Grammar, Rangoon, 1888; Burmese- 
Eng. Dictionary (revised by Stevenson), Rangoon, 1893 ; 
Eng,-B. Dictionary, 4th ed., Rangoon, 1894. Taw Sein Ko, 
Elementary Handhooh, Rangoon, 1898. .Sr. John, Reader, 
Oxford, 1894. 

SIAMRSE-CHINESE LANGUAGES. 

Karen. ( 1 ari>enter, Anglo- Karen Handbook and Reader, 
Rangoon, 1875. W'adk and IIinney, Anglo-Karen DicHonaty, 
Rangoon, 1883. 

ShXh. Cushing, Grammar, Rangoon, 1871; Dictionary, 
Rangoon, 1881 ; Handbook, Rangoon, 188K. 

Xhom. Gkiekson, Grammar Zcitsclirift der I>uul.schon 
Morgcnliindischcn (lescllschaft, Vol. LVI (1902), pp. i ff. ; 
Vocabulary in Journal of the Royal .\siatir .Society, 1904, 
|ip. 181 ff. 

KhAHTL Nkkipiiam, Gr-ammar, Rangoon, 1893. 

MALAYO-POLYNESIAN LANGUAGES. 

SELUNO. O’Rii.kv, Vocabulary in Journal of the Indian 
;\rchipclago, \’ol. I\', i»|». 41 1 ff. (’I’hfrc is also a Vocabulary 
in the Rritish Burma Gasettcer.) 

Nicobarese. Dk Roki'S torki', Dictionary, (Calcutta, 1884. 
Man, Dictionary, Ixindon, 1889. Tempi.k, wx- IkjIow, 

UNCLASSED LANGUAGES. 

Andahambsb. Man and Teupi.k, Zonfs Prayer in the 
Bojigngijida (South Andaman) Language, Calcutta, 1877. Port- 
man, Notes on the Languages of the South Andaman Group of 
Tribes, Calcutta, 1899. Tk.mpi.e, Census Report for 1901 of the 
Andaman and Nicobar Islands, Calcutta, 1903, Chapter iv, 
''Hie languages,* pp. 9<S ff. 

BVRUSHA8EI. Grammar and Vocabularies in HiunUM'H, 
Tribes of the Hindoo Koosh, Calcutta, 1880, Lkitnkr, Dar 
disian, lAhore, 1877 ; Huuna and Nagyr Handbook, Part I, 
Calcutta, 1889. 
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REMGIONS 

Thi£ literary records of the religions of India begin with the 
Veda, which is not, as is sometimes supposed, a body 
primitive popular poetty, but rather a collection of artificially 
composed Hymns, the work, in the main, of a priestly class. 
Its tone generally is ritualistic, the Hymns being intended for 
use in connexion with the Soma oblation and the firc-sacrificc. 
In the Veda the powers and phenomena of Nature are in- 
voked as personified gods, or even as impersonal existences, 
'rhe ritual to which these Hymns were an a< comi)aniiuent was 
by no means of a simple type, though much Ies.s higJdy 
developed than in the succeeding period. 
i The Indo-Aryans brought little theology with them from 
their original home beyond the mountain barriers of India. A 
few gods already in a state of decadence, the worship of 
ancestors, and some simple rites arc all that they i)OsseHSc;d in 
common with their western kinsfolk, among whom their con 
nexion with the Iranians was most intimate, as is shown by 
the common knowledge of geography and its nomenczlalurc*. 
Recent .study of the Indian dialects indicates at least twi> 
successive waves of invasion into India— the older, now 
represented by the speakers of Kfishmin, Marathi, liengab. 
and Oriya; the later by those who use Panjabi, Rajasthani, 
(iujarati, and ^Vcsle^a I lindi, who came in like a wedge through 
the earlier tribes, and settled about the Maraswati. Dr. (iiierson 
has ingeniously suggested that the contests between these 
successive liodics of immigrants are representeil in tluf Veda 
by the struggle of the rival priests, Visviiinitra and Va.si»htha, 
and by the war of the Kauravus and Pimdavas, which forms 
the sutijecl of the Malmbhanita. 'rhis tlieory would account for 
much of the varying character ot the culls represented in the 
<dder sacred literature. 

^*he Rig'Vedii, with its supplement, the Hiinui veda, was com 
pohcd when the Aryans lutd reachetl the point of junction of 
the Punjab rivers with the Indus ; the black atul White Yajm - 
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veda when they had reached the neighbouihoocl of the Sutlej 
and Jumna; the Atharvan, combining the lower beliefs of 
Aryans and aborigines, when the new-comers had penetrated as 
far as Benares. 

Theology, as we find it in the Veda, begins with the worship Vedic 
of the things of heaven, and ends with the worship of the 
things of earth. We have, first, the worship of the sky 
gods ; then of those that rule the atmosphere ; lastly, of those 
that rule on earth. Under the first class comes the worship 
of the sun in various forms, as Surya, ‘ the glowing one * ; Savi- 
tar, ‘the enlightener’; Bhaga, ‘the giver of blessings^; and 
Vishnu, who, except in the kindliness of his nature, has little 
in common with his later form as one of the Hindu triad. 

In another form as IMshan, god of agricailture, roads, and cattle, 
who is also known as Kapardin, *he of the braided hair,’ he 
forms a link between the Vedic gods and Siva. Dyaus, the 
shining sky, the Zeus of the fJrecks, receives less special wor- 
ship than might have been expected. In Varuna as the sky 
god a higher plane is reached. He sits enthroned in the vault 
of heaven ; the sun and sUirs arc the eyes with which he sce.s 
uU that passes on earth. 1 le, more than any of his brother 
gods, realizes the conception of personal holines.s as an ideal 
for mankind. 

Among the mid-air gods, Indra gained his ascendancy on 
Indian soil, where the increasing dependenn* of an agricultural 
people on the pcriotlical rains popularized hi.s worship. As a 
war god he fought in heaven against the demon that dispersed 
llie rain clouds, and was tlms adopted by the Kshaltriyas to Icatl 
llicm on earth in their rarniwiigns against the aborigines. 

(vreat us are these gods <>( sky and air, greater still are the 
enrth-bom gods ; Agni, the fire god, as manifestt^d in the sacri 
fice, and Soma, the moon-plant {JSarmkmma vimina/c^ or 
Asekpias aciia of botaniMts), the worship of which is based on 
its intoxicating qualities. 'Fhe latter came to be identified 
with the moon, a theor>' still farther developed in the post- 
\ cdi(! mythology. 

V^'ith Yama we reach u stage of distinct anthropomorphism. 

I le might have lived for ever, but he chose to die, and was the 
first to point out to hi.s descendants the way to the other world. 

'1*0 his heaven, guarded by two monstrous dogs, the souls of 
the departed are conveyed, and arc adored on earth as the 
I’itri, or sainted dead, 'I'o retain their place in the al)ode.s 
of the blessed, the souls need constantly to be refreshed by 
the pious food-ofTerings of their descendants. Hence arose the 
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SriScldiui, or {>eriodic&I fea.st of the dead, which hag had far 
reaching effects in the development of theory of f«icrifice, 

'rhus the Vedic gods, like those of lIoiiK’r, were depart 
mental deities, each nomiimlly invested with a special sphere 
of action ; but their offices were constantly Ixiing confounded, 
and the function of one deity was without hesitation attributed 
to another. 'Hie worshipper, in fact, never <'ared to determine 
the relative positions of his gods. Swayed by the impulse ot 
the moment, he invokes now one, now another, to relieve him 
from danger or to confer a blessing, flciu e the l>eginnings 
of Indian Pantheism, of which the first literary record is the 
famous Purushu Hymn of the Rig-veda. Hut, comhimd 
with tIu^se panth<*istir ideas, there was in \'e<Hc‘ times u groping 
after one Supreme living. Even at this time the deepest 
tliinkers began to sec dimly that the Atman, or Spirit, inarvadcd 
all things, and that the world and even the go^ themselves 
were but manifestations of it. 'rims at tlie close of the Vedit' 
l>eriod philosophers had gained the idea of a Father god, 
known as Prajapati, or Visvakarmun, names which in the 
older Hymns are merely epithets applied to partic ular g<»ds, 
'This theory was farther developed in the next period, thai of 
tin? Hr/dimanas. 

A Hnlhmana is a dige^st of the dicta on <|ueslions of ritual 
liiidilicmally ascribed to the earlier teachers, and intended for 
the guidance^ of priests. In this iH*ri<Kl the prevailing tone is 
in direc^t contrast to the graceful po«:try and natve spticulation 
of the Vedic singers. 'Phe atmosphere is now that of religiosity 
rather than nf religion. The Aryans were by this time per 
tuanonlly settled in Madhya-desa, the ^Middle l4tncVor Up{)c*r 
(hingetic: valley. This was the birthplace of the sirecial form 
of faith known ns Hrahinanism, which in this connexion means 
the ritualistic and philusophmal development of \'(*di.sm. It 
had its runts in tlic old(*r Hymns, but it was a new* fetrm of 
laith with a iiew^ philosctphy udcled. 'fhe c>l(l theory of the* 
Atman was <k'vclo|»ed, until all forces ami phenomena were 
identified with Spiritual being, whic h wlten nnmanifested 
and imiKtrsoual is th<‘ nemte^r Hrahmu; when regarded as a 
( Veator, the inas(*uline Hrahnui ; wht‘n manifesu^d in the highe st 
order of men, Brtdnnami, the Hrnhman la^vitc* class. 

This supremacy of the* priestly class had its origin in the 
Purobita Mie that is placed in front';, the 

family priest, who, as ritual dc*v«*loiied, tcK>k thi^ place of the 
house father, by whom the earlier and simpler worship Itad U'i;n 
c-onduetc'd. 'Phe priest* of the RIg veda were not as yet 
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organized into a profession, nor did they claim their office by 
hereditaiy right. But the period of the BrShmanas shows a 
rapid development of their i)retensions. We are told that 
there are two kinds of gods, the J)evas and the BrShmanas, the 
latter regarded as deitie.s among men. With this new theology 
was combined the dogma of the supremacy of sacrifice. ^ 'J’he 
sun would not rise,’ says the Satapatha BrShmana, ‘if the 
jjriest did not make sacrifice/ When we meet it first in the 
Indian ritual, sacrifice is merely a thank-offering ; then it comes 
to be regarded as a means of nourishing the Pitri, or the gods ; 
finally, a means of wresting favours from them. This naturally 
resulted in the exaltation of sacrificial ritual. Every religious 
art must be accompanied by its special Mantra, or formula, 
each word of which is moin<*ntous, each tone fraught with 
mysier}*. 

'rhe writers of this period concern themselves little with Theology 
theology; what llicy are interested in is worship. Their gods 
are mucli the same as those of the older Hymn,s, but they UrShma*' 
extended the pantheon by the admission of allegorical person!- 
fications, spirits, demons, and goblins. These, though not 
specifically referred to in the early Hymns, are not necessarily 
a new creation. The Atharva-veda is evidence, if evidence be 
needed, that such beliefs are the stock-in-trade of the hedge- 
priest among all races at an early stage of culture. 

As for CH(‘hatology, hell with its torments is well known : Lih* after 
* or else the wicked man will be re-born in some wretched state 
of being, inctempsychosi.s appearing in this way under the form 
of an expiation, 'fhe good man goes to Svargu, or the com 
immily of some god ; the sojourn with Yama is not forgotten * 
but tlu' fatt! of tiu‘ dead is nowhere clearly defined. We read 
of the wfighirjg in a balancti c»f the dead man's good and evil 
deeds ; or we ari^ told tlrnt he has to pass between two raging 
fires, which consume the evil man and let the good jhiss by. 

One remarkable legend in the BrJlhmanas enilMtIms a tradi- Unman 
tion of human sacrifice. The tale of Harischandra tells how 
the king was cured of his leprosy by the purcha.se of Siinab- 
sephas, who was to Ik; offered as a sa<*rifice to api»ease the 
wrath of Vanina. 'The Ixiy, when led to the stake, prays to the 
gcxls for <l(diverance ; they loose him from his bonds and cure 
tlic king’s diseastt. It is certain that human sacrifice prcvaihxl 
among the Indo-Aryans. In a more primitive form it existed 
until (juitc rectmt days among the Kbonds and other forest 
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dominant class, which forms the history’ of the time, seems to 
show that the Brahmans, at least in the original seat of their 
power, had repressed the Kshattriya, or warrior, class, I'he 
Vaisyas were regarded as little better than contributories to the 
funds by which the sacrificial system was maintained ; the Su- 
dras were quite beyond the pale of salvation. Thus for the 
majority of the people the future was hopeless. They were told 
that the misery of this present life was the result of sins com- 
mitted in some previous birth; though unavoidable now, it 
might be alleviated in some future state by bribing the priest- 
hood to perform a sacrifice. The Aryan Holy Land was 
iMircellcd out among a number of petty chieftains, who waged 
internecine war, one against the other. The prevailing tone c»f 
feeling was as pessimistic as the systems of the philosophers. 

The leader 4 )foiu‘ of these movements of reform was (laulanm, iJautama, 
the son of a petty prince, or headman, of a group of villages 
occupied by the Sakyas, one of the many Kshattriya clans in c.59r»-soK 
the tarui, or swampy lowlands at the foot of the Lower Hima- 
layas, 'I’hc story of his life, which can only with difficulty be; 
<lisentangled from the legends which have grown round the real 
facts, has been often told. He is said to have enjoyed in his 
early years all that a life of sensuous ease could provide. 

Suddenly his conscience was stirred by a profound sen.se of the 
vanity of human lift;, Self-inortification was at this time hiking 
the place of sacrifice, and he ermbruced the only course optm to 
men of his clas.s, which might lead to a higher spirituality •• in 
taher words, be bticaimia Vogi, or wandering ascetic. Thereby, 
at the very outset of his cart;er, he accepted the current philo 
sopliy, that a maifs object .should be to avoid riiincarnation, and 
that it is Kartnu, * action,’ the control c;f passion, in short, the 
building up of charuettT, which condition.s any future birth. 

So fur bis hofie was, a.s is ihi* aim of tht* llimlu ascetic, merely 
to win salvation for hiinsitlf, not to save bis fi^llow men. Sud- 
denly, afler 11 course of mortification he is 'enlightened,' a view 
tpiitc foreign to the; thought of his day, which regarded the 
mt^chanical use of cultus and formula, uninterrupted from birth 
to death, a.s the road to salvation. 'Fhen he announced the 
Fourfold 'rruth that lift; is the vanity of vanities ; that birth 
and re-birth, the c:y<‘le of rtrincanuiticm, aretht; result of passion 
ami desire ; that to escape these evils desire must In; destroyed 
by what he called the Fagbtlbld Path— right belief, right re.solve, 
right word, right lU't, right life, right effort, right thinking, right 
incditation. This was tin; (iospel which the. Master, now bcH;onu; 
itiiddha, 'the Unlightened One,’ prtNu ht;d during some five-ancl 
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forty years' wanderings in Magadha, the modern Biliar, and tht- 
neighbourhood of Benares. The chronology of his life is most 
uncertain, He is said to have reached the age of eighty-eight 
years, and the date of his death is fixed by the last critic, Mr. 
V. A. Smith, about 508 b.C- 

Buddhism; The religion thus founded, like Jainism, is not a religion in 

its origin. common sense of the term. Both are rather, in their earliest 
form, monastic organizations, orders of begging fraternities, like 
the Dominicaas and Franciscans. The monastic system was 
not an innovation. It was a development of the last four 
successive stages {dsrama) of the Brahmanical schools, that of 
the Sannyasi, or ascetic, the only difference being that the 
BrShmanic mendicants never formed themselves into such large 
organizations as the Buddhists and Jains. The similarity, in 
fact, between the practices of the two sects arose from the 
circumstance that both followed the same model On the rise 
of Brahman ascendancy it seems that a tendency prevailed to 
restrict the entry into the stage of an ascetic to members of the 
priestly classes. This probably led to the growth of non- 
Brahmanic orders, originally intended for members of the 
warrior class, to which the founders of Buddlrism and Jainism 
both belonged. Eventually persons of other castes wen? 
admitted. It is easy to understand that these movettumts had 
their origin, not in the upper Ganges valley, the Holy I And of 
Brahmanism, but in the cast country, Magadha, where Brahman 
influence was less predominant, and where the ICshattriya class 
was regarded as superior to that of the priest. Antagonism 
would naturally arise between the old and the new orders, and 
would ultimately compel the new-comers not only to discard 
the Brahmanic sacrificial cultus, but oven to question ttnr 
authority of the Vedas. W'^hen this stage was reached, their 
i'.Kclusion from the pale of Brahmanism was inevitable. 

Buddhism; It woul<l be a uii.stakc; to suppose that iUtddhism and 

to Jainism were directed from the outset consciously in opposition 
to the caste system. Caste, in fact, at the time of the rise rif 
Buddhism was only beginning to develo[) ; and in later days, 
when Buddhism commenced its missionary career, it took caste 
with it into regions where up to that time the institution had 
not penetrated. It must also he said that the lay inemtHirs of 
these new orders, though they looked for spiritual guidance to 
their own teachers, retained the services of their Brilhmaii 
priests to perform the domestic hcrviccs at birth, marriage, and 
<leath. Even at the present day many Jains permit ivnmMmH 
with a family which follows the BrAlrnmnio rule. Such 
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a woman during her married life continues the religious rites 
amid which she was born. 

The ethics of Buddhism, again, w'ere not the invention Huildlust 
of the Master. Even so early as the time of the Satapatha ****'‘'“'- 
BrShnuina, which had its origin in the same part of the 
countiy as Buddhism, we find a forecast of the teaching of 
Buddha. Much of the terminology is the same, without, 
of course;, the technical Buddhist connotation ; and among the 
teachers special mention is made of the Clautamas, a family 
name of the Stikya.s, Buddha's tribe. The rules which the 
Ma.ster announced as the 'I'niihs and the Paths were in a large 
measure common to Biilhmanical ethical writers. 'I'he .sanctity 
of animal life [ahinsa), for in.stunce, is an old Hindu belief, 
arising directly from the principle of metempsychosis, which 
links together in one chain all living crcature.s, gods and 
demons, men and animals. 

In its theology and [rsychology Buddhism ignored the Baddluit 
siKiculations of the priestly thinkers. Buddha does not deny 
tlte existence of the go^; he simply declines to discuss chology. 
the question. He leaves it to the priests to avert the 
vengeance of the gods, or to win from them boons which 
in his view arc valueless. His standpoint in such matters 
is the indifference of the layman. In his metaphysics, again, 
he docs not <^oncern himself with the origin of things ; rather 
he takes them for granted. He is more concerned with the 
practical matter of salvation. He evades the question of 
a su[iematural ('reator by explaining the Universe as Will and 
Idea, and placing Karma, or the cthiiuil doctrine of retribution, 
in the place of u rlivinc controlling Intelligence. 

His way of .salvation is different alike from that of the The 
Brahman or the Jain. ‘ Knowledge,' writes Dr. Hopkins*, 'is 
wisdtnt) to the Brdhman ; asceticism is wisdom to the Jain ; Mlvstioii. 
purity and love is the first wisdom to the Buddhist.’ Hor, 
again, was his fiiith in conflict with the other religions of his 
time. The two systems, Buddhism and Brahmanism, cu- 
existed for some fourteen centuries after the death of the 
Master, (.'ertain kings and certain eras were specially 
Buddhistic, but the histori«'al evidence for the continuoas 
existence of Hrfthnuinism side by side with Buddhism after the 
period of Alexander (,'{37 ilc.) is conclusive. 

'I’he question may then Im asked -^-ilow did a creed sodsuioiAf 
Itessiniistic as Buddhism win the enthusiasm of the people? 

Ait it seemed to uiTer was the denial of the exihtetu.'e of the iwa, 
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soul ; and ignoring the question of the extinction of being, 
it fixed the aim of the believer in Nirvana, which meant to the 
Master release from that sinful condition of mind which would 
otherwise, according to the mystery of Karma, be the cause 
of renewed individual existence. What the new creed brought 
was the message of freedom from the Brahmanic law of 
sacrifice, and it enjoined the observance of a high moral code. 
It was a rule of practical benevolence, gradually displacing the 
early ideal of mere personal salvation, and extending its 
blessings to all who accepted its teaching. Slowly the me.fsugc 
spread from the Kahattriya class, to which it was first given, to 
the man in search of peace, whatever his race or caste might 
be. Most of all, perhaps, its popularity rested on the magneth- 
personality of the Master, whose life was spent in active 
benevolence, and round whom by degrees centred a body 
of most entrancing legend. As the faith came to be influenced 
by foreign beliefs, such as Gnosticism, Zoroastrianism, and 
Christianity, the Buddha was regarded us a divine being, on 
whose perfections the bdiever might meditate, a personal 
Saviour whom he might adore, llicse were Ixsliefs (]uitc 
opposed to the sentiment of the age, which in later times the 
reformed Brahmanism was likewise forced to adopt as one of 
the distinctive notes of its teaching. 

The Again, the strength of Buddhism largely depended on the 

^gha, or Sangha, or Congregation of the Monastic Order. This was an 
tiTO of institution quite alien to Brahmanism, which, even to this day, 

Monhi. has never dreamed of forming a Convocation. Its constitution 

was probably of gradual growth. At any rate, by the time of 
Asoka we find it a well-organized body, in possession iH 
canonical books. The primary object of this Convocation was 
to frame a code of discipline for the monastic communities. 
But, as so often happens in similar organizations, it full more 
and more under the control of precisians, and the simple rules 
which provided for the discipline of the monks in the iwriod 
immediately succeeding the death of its founder become 
burdensome. By degrees the rule of life came to be even 
more restrictive than the Brilhmanical caste system, und 
ended by being a formidable barrier against spiritual inde- 
pendence. 

Uuddhitm, The history of the. Buddhist Councils by which Church 
f government was founded rc.sts mostly on legend. AH that 

re gion. established is that about this time a profimnd 

change occurred in the politics of Northern India, which led 
to the formation of a great military monarchy, that of the 
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Mauryas, which by the time of Asoka {c. 269-232 n.c.) had 
extended its limits much beyond the bounds of Brahmanism. 

This monarchy was the creation of an adventurer, who is said 
to have been of Sfldra origin, and his dynasty was thus 
disposed to ally itself with a non-Brithmanical order, whose 
aims were cosmopolitan, in contrast to the exclusiveness of 
Hinduism. Buddhism under Asoka thus became the state 
religion of the Mauryas ; but it is doubtful if it really gained 
by its absorption into political life. I'he accession of worldly 
influence was naturally accompanied by a falling oiT in 
spirituality. To all appearance, in the period between 200 it.c. 
and TOO A.n. the propaganda seemed successful. It was at 
this time that the great ucde-siastical buildings, like the 
monasteries and the StQpos at Sanchi and Bharhut, with which 
the history of Indian architecture begins, were erected, and 
the inscriptions with their records of donations by believers 
attest the influence of the faith. Another important develop- 
ment in this period was the production of images of the 
Buddha, an art probably originating in the Punjab under 
(Ireek influence, later on to be adopted by Hindus and Jains 
for the adornment of their myriad temples. 

The transformation of a local cult into a world-wide religion nuddbism 
was the work of Asoka alone. In Ceylon the faith introduced 
in the time of his contemporary. King Duvanhmpriya Tisya, 
made rapid progress, and its adherents now number more than 
two millions. 'I'hencc it spread to Burma and Siam, the con- 
version of the former dating from the middle of the fifth 
century a.i>. The farther progress of the faith to ('hina and 
Japan lies outside the limits of the present sketch. 

Returning to its fortunes in India — Buddhism secured the Later 
Mii>port of the great King Kanishka, under whom a Council 
was held at Jullundur about 100 a.i>., or a little later. In this " 
Council the Sinhalese branch was not represented. Aliout this 
time the MathlyAna school, which in an incipient stage was 
already in existence, came into prominence. In fact, the 
|;tenod of Kanishka marks the tieginningof the dciaiy of Indian 
Buddhism. 'The point of divergence of the two schools,’ 
writes Dr. WaddclP, 'was the tlieistic Mahllyilna doctrine, 
which substituted for the agitostic idealism and simple morality 
of Buddha a speculative thcistic system with a mysticism of 
sophistic nihilism in the background. Primitive Buddhism 
practically confined salvation to the few; the Mah&yOna ux- 
teiuled salvation to the entire universe. Ilcnce the new faith 
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was called the (ireat Vehicle, MahaySim; the other, in ron 
tempt, the HlnaySna, or Imperfect Vehicle, which could carry 
few to Nirvana, and which they alleged was fit only for low 
intellects. This, the modern “ribetan form of the faith, repre 
sents the influences of the Bhagavad-gJtrt and Sivai^m,* with 
much more from a still lower order of belief. 

What we know of the later history of Indian lliuldhisni is 
derived from the abundant sculpture and cpigraphical records, 
and an extensive Nepalese, Tibetan, and Chinese literature. 
Of the Chinese Buddhist pilgrims, Fa Hian (399-413 a.o.) 
found the tw'o religions wtirking side by side, and Hrjlhnian 
priests honoured equally with Buddhist monks. Hiuen 1 ’?»iatig 
(629-45 A.D.) describes how Hrflhmanisni was gaining the 
ascendancy over the rival faith. Buddhism was most flourish 
ing in the Oanges-Jumna Doflb, then ruled by the powerful 
monarch Harshavardhano, or Sfladitya. The actual decay of 
Buddhism seems to have set in from about 750 a . 0. In 
the eleventh century it still held its ground iti outlying pro 
vinces, like Kashmir and Orissa, and the BAl kings of Bihar 
remained true to the faith till the crinquest of the provintr 
by Bakhtiyflr Khiljf in 1199 a.d. The final e.stablishinrnt 
of Muslim power led to its complete disappearance from 
Northern India. In Western India Budtlhism was in the 
ninth century a living religion, favoured by the authorities, 
and it seems to have survived till the middle of the tw*elfth 
century, when the JSaiva revival was directed against Iwtii 
Buddhists and Jains. 

We can only speculate on the cause.s which ted to the almost 
complete disa[)pcarance of this once dominant religion from the 
land of its birth. One fact seems certain, that although in 
some places its adherents may have suffered from active 
cution, Buddhism died chiefly by reason of natural dc'cay, and 
from the competition of new struts which arose under the in- 
flutince of the reformed Brflhmani.sm. The original creed was 
perhaps too simple and, once the iniinediate prc-isure of 
BrUlmianism was removed, not sen.suouK enough to satisfy a 
people to whom a form of wonship like that <#f Krishna was 
more attractive. It demanded from ii.<t follower.'^ u standard of 
morality much in advance of their stage of culture. It involved 
the discontinuance of sacrifiee, and of the myriad methods by 
which the Hindu has ever tried to win the favour or avert 
the hostility of bfa gods. It abolished such a vague entity 
as Brahma, into whom every Hindu hopes to In? absorbed, 
and it substituted Nirvflna, or extinction, as the end of all 
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tilings. Jainism, as we shall see, by its democratic ennstitu- 
tion, retained a hold on the people which Buddhism faihd 
to secure. 

Out of nearly nine and a half million Buddhists enumerated Buddhism 
at the last Census, all but about 300,000 are in Burma. They 
exi.st in small numbers along the north and north-east frontiers 
of Bengal, and in the I’unjab districts of Spiti, I.ahul, and 
KanHwar, on the lower slope of the Himalayas, where there is 
a considerable Tibetan element in the jiopulation. All along 
the Bengal frontier Huddhi.sm is lieing gradually pushed back 
by Brahmanism. In Nepal it is still a powerful element, in spite 
of the steady oppasition exercised against it by the Hindu 
ruling dynasty. The Burmese Buddhists arc* generally regarded 
as t>elonging to the Southern Schrml, but the influence of the 
Northern .School ha.s contrihuted to mould the religion of the 
{>rovincc in its present form. Here, though active and well 
urganiKcd, and educating in a somewhat imperfect way a large 
proiKirtion of its youths, it is in the main of a debased type. 

While .sonic sympathetic observers have found much to praise, 
others describe it as ‘a thin veneer of philosophy laid over the 
main structure of Bhamanistic belief. Nflt, or demon worship, 
supplies the solid constituents that hold the faith together; 

Buddhism .su]ipIicK the superficial polish. In the hour of great 
licarl searchings the Hurman falls back on his primaeval beliefs.' 

Attempts have been ma<lc to minimise the hostility shown to 
us by the priesthood tluring the rebellion which followed our 
<K-cu|iation of the Upper Province. But, considering the close 
relations that existed between the monks and the royal Oourt, 
it is safe to accept the opinion of Mr. I/rwis, that ‘there were 
few more iiertiimdous and dogged opponents to the British 
rule in the new territory than the wearers of the yellow 
robe.’ 

.Some attention has been recently given to a supposed sur- Sorvivsltof 
vival of Buddhism among the .Sanlks of Bengal. Their name 
is said to tie derived from the Sanskrit Srflvaka, ' a bearer,’ a 
term used by the Jains to define a layman, by the Buddhists for 
the second order of monks residing in monasteries. In Orissa 
the Sttrflks worship (ihaturbliuju, ‘the four-armed one,’ a title 
now applied by Hindus to Vishnu, but said to be identified by 
the .SarAks with Buddha. A similar origin has Irecii assigned 
to the Oharma worship in ^Vestem Bengal. The-se beliefs 
have clearly some affinity to Buddhism or Jainism. How far 
they may have been transmitted through a \’iiisltnava medium 
is not clear. 
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Jainism is the second of the 'heretical’ movements which 
led to the establishment of the non-Brflhmanic orders, oiganized 
as a protest against the exclusion of all but Biiihmans from the 
ascetic fraternities. Like Buddhism, it had its rise in Magadha, 
and its founder, like Gautama, was drawn from the warrior 
class. The two teachers were contemporaries, the life of 
Vardhamana extending from a6out 599 to 527 it.c. He is 
said to have been the disciple of an earlier saint, PSrsvanatlui, 
the rules of whose order did not satisfy his ideas of stringency, 
one of the cardinal points of which was the custom of ab.solutu 
nudity. The natural inference is that Vardhamlna, who on 
the establishment of his order gained the name of Mahilvira, 
'the great hero,’ was only the reformer of a sect which had its 
origin in a still earlier protest against Brahman monopoly of 
the ascetic order. The title which he afterwards assumed, 
Jina, 'the victorious,’ gave a name to the order which he 
founded. 

The resemblances between Jainism and Buddhism arc due, 
not to imitation, but to the &ct that the ba.sis of both wa.s the 
same. In both the goal is Nirvana, but the term has u some- 
what different connotation in the two beliefs. With the 
Buddhist it implies extinction ; with the Jain, c.scu|>e from the 
body, not from existence. The moral rules imposed upon 
neophytes are much the same in both orders. The fivefold 
vow of the Jains prescribes sanctity of animal life ; renuncia- 
tion of lying, which proceeds from anger, greed, fear, or mirth ; 
refusal to take things not given % chastity ; renunciation of worldly 
attachments. In its metaphysics Jainism is more cl08<dy idtied 
to the Sankhya philosophy than is Buddhism, the fbtmar 
recognizing a duality, eternal matter being opposed to eternal 
spirit. The Jain i.s more careful of animal life even than is the 
Buddhist, and to him are due those curious institutions, known 
as Finjiapols', or animal ho.spitals, in which creatures of all 
kind.s, even vermin, are protected and fed. Buddha, us we 
have seen, laid no stress on asceticism, while among the Jains 
it surviv&s in a repulsive form. 

The most important event in the history of the order is the 
schism, which led to the separation, maintained to this day, 
of the Svetftmbara, or ‘ white-clothed ’ faction, who are found 
in the north and west of India, from the Digambaro, or ‘ those 
clothed with the slgr’.~in other words, the naked ascetics of the 
south, who see probably the older. The literatures of the two 
factions are quite distinct, the older sacred books, the Angas 
and Parvas, being possessed only by the Bvetimbanu. The 
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first Jain Council, held at Pataliputia, the modem Patna, about 
310 H.C., is said to have framed the Jain canon, and from this 
time was laid the foundation of the schism, which did not 
finally occur till early in the first century a.d. During the 
mediaeval period. Jainism secured much political influence. 

It l)ecame the state religion of the ChSlukya princes of Gujarat 
and Mflrwar, and of the kings of the Coromandel Coast. 

Many of its adherents held office as prime ministers in the 
Courts of Western, Central, and Southern India, and to this 
time are due the splendid series of Jain temples, such as those 
on Mount Abu and Girnar. On the Muhammadan conquest 
many of the stately Jain shrines were demolished, and their 
carved pillars utilized in building great mosciucs, such as that 
near the Kutb Minflr of Delhi, at Ajmer and Ahmadabild. 

Jainism is the only one of the early monastic orders which Causes of 
has survived to the present tlay in India. It escaped the 
ilisasters which overcame Buddhism, {Kurtly because its sever- 
ance from Dr.'ihmanism was never so complete; partly because 
it never adopted an active missionary policy, but preferred to 
practise its peculiar rites in a quiet, unobtrusive fashion. But 
the main rea.son is that, unlike Buddhism, it admitted to its 
ikingho, or Cnnvoctition, not only monks and nuns, but lay- 
brothers and lay-sisters. 'I'hesu lay brethren secured a well 
ustahlished mnk side by side with the monastic members, 
and thus among the Jains there was none of the rivalry between 
monk and layman which deprivtal Buddhism, in the later stage, 
of tht> support of the congregation at large. 

It is only in recent years that tiic vast and intricate literature Jain Utera 
of Jainism has been {lartially explored, and there is still 
mu<;h to be done in the way of translation and investigBtion 
before the history of the order can be written. This ignorance 
of tile real nature of its teaching is tierhaps one cause of the 
contempt which the order has excited among some Western 
scholars. A recent writer* denies the right of existence to 
a faith whose principles are ‘to deny God, worship man, and 
nourish vermin.' 

The Jain pantheon consists of a l>ody of deified saints, The Jain 
'nrthankara, 'creating a passage through the circuit of life,’ or l«“*son. 
Jina, 'those who have won the victory,’ twenty-four of whom 
are assigned to the three ages, past, present, and future. Of 
these the chief are the deified founders of the cmlcr, PfirsvanOtha 
and Mahflvlra. The ascetic mumhent of tlie order are known 
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as Jati, ‘the continent,^ who hold no property, and never quit 
their dwellings except to beg for food. 'I’hcy carry a fan of 
goat’s hair with which they remove every living creature from 
the path on which they tread, or the ground on which they sit. 
They wear a screen of cloth before their mouths, le.st they 
should unwittingly inhale and destroy animal life. 'J'heir 
bodies and clothes arc filthy and covered with vermin. The 
lay brethren are known as SrUvaka, ‘hearers,’ a title whi<’h has 
given rise to the name Saraogi, by which they are commonly 
known in Northern India. 'I'he images of the saints, statues 
of black or white marble, are represented as nude, in contrast 
to the fully-dressed figures in Buddhist shrines ; but they pre- 
sent none of the indecencies which disfigure the modern Hindu 
temple. Jains choose for their sanctuaries wooded hills sur 
rounded by lovely scenery; and in conformity with the retiring 
character of their creed, the older and most famous shrines 
are generally distant from the main centres of civilization. 
Such are the hill of Pfirasnllth in Bengal, Pdlitana in Kathiawfir, 
and Mount Abu, ‘which rises with its gem.s of architt*ctiire 
like a jewelled island from the Rfijput3na plains,’ 'Phe piety 
of modern Jains in these days of toleration has adorned many 
of the larger mercantile cities with splendid temples, marvels of 
delicate carving and artistic decoration. 

J^'he numerical strength of the Jains is now i j millions, and 

shows a tendency to decrease ; but this i.s i>erhai>s more 
nominal than real, as there seems to be a growing disposition 
among them to dc.scribe themselves as Ilindus. The line, 
in fact, which divides them from Hindus is narrow* They 
employ Brahmans in their domestic rites ; venerate the cow ; 
often worship in Hindu temples; follow the Hindu law of 
inheritance, with the reservation that heirship is not depcn<leni 
on the performance of funeral rites ; are more than Hindu in 
the strictness of their caste exclusiveness ; permit emnuinum 
with Hindus; visit Hindu places of pilgrimage. Their main 
difference from Hindus consists in their ‘heretical’ vtewa 
regarding the sanctity of the Vedas, their omission of Hindu 
funeral rites, and their regard for special stiered places and for 
rites peculiar to the order. But there are Hindu sects whkli 
differ as widely from orthodox tenets without lieing excluded 
from Hinduism. 

Th® Bests of Jain influence are the cities and trading 
tSSof Western India, and the order is largely recruited from 

jaini. the merchants of Oujar&t and Mfirwdr, and cultivators in the 
Carnatic District of Belgaum. ‘Their sudden disappearance 
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from the population in the direction of Sind is somewhat 
remarkable, and so is the fact that there are no Jains among 
the indigenous inhabitants of Bengal, which includes BihSr, 
where the religion had its origin, and Orissa, where the caves 
of Udayagiri and Khandagiri bear witness to its popularity in 
the early centuries of our era.’ The faith in Northern India 
commends itself to the mercantile classes, because trade is the 
only vocation in which the rule against taking animal life can 
be fully observed. ICven the soil cannot be ploughed without 
the risk of killing a worm. In Western India three sects are 
recognized at the present day — the 1 )igambarus, who worshif) 
naked idols, and revere their Ourus, or spiritual teachers ; the 
Svctnmbaras, wlio dress their idols in robes, and adorn them 
in various ways; the Dhondiyas, who worship their (>urus, 
wear white apirarel, and a strip of white c loth over their lips. 

These last never worship idols. 'I'hc Digainharas assert that 
their women do not attain salvation, a view which the Svetilm-' 
haras reject. The lay members of the order are united by 
a close tie of mutual support, and their cliarity is boundless. 

These movements in opposition to Brahmanism, combined Hrthnum- 
with the extension of Aryan supremacy, which involved the ' 

alworption of increasing masses of the aboriginal races, led to lllnduUm. 
a modification of the primitive Irelicf. 'I'he result of this was 
the Hinduism of the present day, which with more or less 
variance of practice is now the creed of the vast majority of the 
[teople, and, like ('hristianity in mediaeval Kviroixs, maintains 
a certain geiiend <'onforinity by the use of one sacred language, 
the veneration {Kiid to holy plar'es, and tlie predominance of 
it priestlKKxl. It has hitherto Itcen usual to dale this move- 
ment within Mnihmanism as late as the eleventh century 
of our era ; tmt it has recently been shown that the 
IHiranic literature gtais back to the sixth or eighth century. 

Thus the reform of Brahmanism went on side by side wiA 
the growth of Buddhism and Jainism, and the three move- 
ments ore but diflering phases in the evolution of modern 
Hinduism. The means by which this evolution was ac(»tn- 
plislieti were in the <ast‘ of Brahmanism twofold: first, the 
creation of a nationui ideal of worship ; secondly, the combina- 
tion of non-Aryan fonns of belief with the older creed. 'Hie 
first movement finds its record in the epics, with some 
information to be gathered from the law literature, and a few 
sidelights from the inscriptions. 'I'he second is to be traced in 
the IsKly of sacred writings known as the I’uriinas. 

I Hiring the Mpic |H‘rio<], which may be roughly defined os 'Hic spl*** 
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lasting from about 500 to 50 B.C., or practically contempora 
neous with the spread of Buddhism in its original form, 
two collections of popular legends were combined into the 
Mahabharata and the RSmayana. The first and more im- 
portant of these poems was composed probably in the fifth 
century b.c., and reached its final stage, after a series of 
redactions in the interest of one sect or the other, as a didactic 
compendium before the beginning of our era. 'I'he original 
RamSyana may have been completed at a time when, according 
to Professor Macdonell, ‘the epic kernel of the Mahfibhfirata 
had not yet assumed definite shape,’ that is, before 500 11. c\, 
while recent additions date from the second century i*.c. or later. 

The MahUbharata brings together the western body of 
legends, that centring round the BrUhman Holy I^and in the 
Upper Ganges valley, and deals mainly with the Kaurava* 
PSndava war, in which some authorities see a tradition of the 
contest between two successive bodies of Aryan invaders. The 
transition from the earlier Brahmanism is indicated in various 
ways throughout the epic. We find excessive stress laid on 
Yoga, or asceticism, which, with the use of Mantras, or 
formulae, replaces sacrifice as a means of coercing the gods. 
Caste distinctions are now found clearly established. The 
old Vedic deities have fallen from their high estate, amt arc 
now included among the Lokapfilas, or ‘world-guardians.* 
Those that still retain some measure of dignity have lost their 
connexion with Nature, and have become anthropomorphous. 
New gods, like Kubera, god of riches, Dharma Vaivasvata, 
who took his title from an old name of Yama, and Kiliiut, god 
of love, who in name is as old as the Atharvan, but was perhaps 
developed under the influence of Greek female slaves, take 
the place of the older gods, and with priests and the Pitri, or 
sainted dead, form the pantheon. The reverence paid to 
mountains, rivers, and holy trees reflects the older Nature-wor- 
ship, reinforced by beliefs adopted from the aboriginal tribes. 
HanunUln, the monkey god, who api)ears in both epics, has 
been supposed to be a guardian of the village and its crops ; 
more probably he is a loan from the local theriolatry. The 
reverence paid to the serpent, which, except as the dragon Ahi, 
does not occur in the Veda, is here associated with the Nfigils, 
a semi-divine snake race. The people of the same name seem 
to have ruled many parts of Northern India in the prehistoric 
period. 

The second epic, the Rgmftyana, is less interesting from riie 
religious point of vim than the Mah&bbflratiL It does the 
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same service to the eastern body of legends, those of Kosala 
and Magadha, as the earlier epic did for the western folk-lore. 

Here the veneration (uid to saintly ascetics is farther intensified. 

It is generally supposed to mark the extension of Brahmanism 
into Southern India, but is more probably an amplification of 
a Vedic Nature-mytL 

The effect of these epics was to form a gallery of heroic Thsreliifi- 
personages drawn from local tradition, who have been revered 
by Hindus of succeeding times. Thus, in lieu of vague epic*. * 
abstractions and the shadowy Vedic gods, now in a state of 
tlecadcncc, the Mahilbhiirnta provides a series of heroic men 
and women- the knightly I’iindavas and their common spouse, 

I)rau[)adi, as in the KAmayana Rama and Ki'tri have formed 
models of the life of holiness to later generations. 'I'o this 
day the latter epic, transmuted into the old Kastern Hindi of 
Northern India by the genius of Tulsi DAs (died 1634 iv. d.), 
is the Vni.shnava llible, and episodes from it form the subject 
of the most popular village drama. 

It is much more difHcult to trace the stages of the evolution Sivsiwn 
which led to the sectarian worship of Siva and Vishnu. na^*m"**** 

Vishnu in the Kig^vedu plays only a subordinate part. * 
'Iliough included in the solar cultus, he is less frequently 
invoked than his brother gods, Silrya and PUsban. In the 
Cinhya Htltras he is adored in connexion with Vak, or the 
liOgos; Mimu names him only once. In the Mahkbhilrata 
V’ishnu an<l Siva are .separate gods, but each in turn is 
identified with the All-(iod, and conseciuently each represents 
the other. 

Sivu, again, is the natural descendant of the Vedic Kudra 
t'Otiibined with Pushan; the name Siva, ‘the auspicious one,' 
was apittrcntly asitlgnud to him through a feeling of euphemism, 
to vdt the more ruthless side of his {lersonality. 'I’he Greek 
MegMtltenes (jod-spit n. c.) identifies him with Dionysos, and 
N{)caks of him as a g<xl worshipped in the mountains. About 
the end of the first century of our eni, as recorded in the 
I'eriplus, the cult of his consort, DurgA, had reaclied and 
given a name to (.'a[K: Comorin, 'llie records of the buddbist 
pilgrims show that he was worshipped in Northern India live 
centuries later. In his earliest form, then, the Aryan origin of 
tiiiva is undoubted, and this is recognized by the Hrahmuas 
of tu*day, who sixx'inlly worship him. But this does not imply 
that In his later forms non-Aryan elements may not have twen 
added to his cultus. Ily some this non<.\ryiin side of bis wot 
ship lias been comtecteil with tlie Deccan ; by others with the 
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lower slopes of the Himalayas. Dr. Muir conies to the cmi- 
clusion that, while there arc not sufificient grounds for re^rding 
the non-Aryan tribes of Southern India as s{>crially devoted 
to his worship, his cultus may have owed its coarser elements 
to the Dravidian stock common to the whole I’eninsula, 

The elevation of Brahma, the third member of the triad, to 
the position of chief of the gods is characteristic of the Kpii' 
period; but even here, to ejuote Dr, Hopkins’, 'his character 
is that of a shadowy, fatherly, beneficent adviser to the gods, 
his children; all his activity is due to Vishnu. Brahmil is in 
his place merely because to the preceding age he was the 
highest god; for the epic regards t'rcator, I’rajapati, Brahnui 
as synonymous.’ But he is already in process of suliordination 
to the sectarian gods. 'I'his process has continued until, in 
modern times, the leader of the triad has become a roifainianU 
and only four shrines, those of Pushkar in KajputAna, Khed 
Brahma in the Statu of Idnr, 1 ludahi in Hundelkhand, and 
Kodakkal in Malabar, arc known lr> lx- specially devoted to 
his worship. 'I'iiu view of modern Hinduism is that his 
functions are interchangeable with iho.se of \'ishnu and Siva, 
either of whom may be worshipped as his representative. 

To the Hindu of to-day Vishnu and Siva form the two 
poles of his religion. Siva, to use the words of Sir A. byall*, 
‘represenui the earliest and universal impression of Nature 
upon man — the impression of endless and pitiless cluinge. 
He is the destroyer and rebuilder of various forms of life ; he 
has charge of the whole circle of animated creation, the in 
cessant round of birth and death in which all Nature eternally 
revolves. His attributes are indicated by symbols eroblematk 
of death und man’s desire.’ These symbols represent the 
male and female creative energy, an idea perhaps borrowed 
from the non-Aryan races, and appearing already well estab- 
lished in the MahUbhilmta, I assn human and more mystical 
than Vishnu, anthropomorjdu'c image-worship lias little place 
in his cultus. Manifold are the forms In which he inanifiists 
himself. He is the typical Yogi, or self-mortifier, the philoso- 
pher and sage, the wild and jovial mountaineer, surrounded 
by a train of dancing revellers. How much of this is the 
result of syncretism it is difficult to say ; but his worship was 
obviously well adapted to attract two very diffisrent classes 
of votaries— the Brfthman philosopher, who sees in him the 
Ail-God, from whom the universe is evolved ; and the villager, 
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who associates him with th'e mysteries of reproduction. Hence, 
as Visvcsvara, 'Lord of the Universe/ his plain, uncarved 
iingam is the chief object of worship at Benares, the head- 
quarters of Brahman orthodoxy, and few of the smallest villages 
lack a modest shrine erected in his honour. Possibly in the 
latter case the preference for his worship is due to its cheap- 
ness, He needs none of the gorgeou-s ceremonial which is 
provided for Vishnu- A few flowers, an oblation of water, are 
all that his worshipper needs to dedicate. 

The extension of Sivaism was the work of two great mission- The 
ary preachers. The first was Kumarila Bhatta, a BrShman 
Bihflr, who is said to have instigated the persecution of Buddh- 
ists and Jains in Southern India. He taught the latter MimiSnsa 
philosophy, ami his mantle fell on his more famous disciple, 
Sankarrtcharya, who in the eighth century moulded the 
tenets of the Mirnilnsa into its final form. 'I'he result of his 
teaching was the foundation of the Smflrta sect of Bnlhmans, 
while among the lower ckHses he popularised the worship of 
Siva. To him is attributed the foundation of monasteries from 
Sringeri in Mysore to Budnnflth in Kumaun, which btst is 
still served by NamhCtri Brflhmun priests from Malat)ar, Much 
of hi.s life was spent in wandering along the hill country from 
Kashmir to Nepfll, where he reorganized the temple services 
in the interest of his sect. H{.s missionary work largely con- 
tributed to the downfall of Buddhism in Northern India, and 
the Saivas have deified him as an incarnation of Siva him.self. 

The Siiivas represent the conservative force in the history 'riic Saiva 
of Hinduism. It wa.s from their .struggles with Buddhi.sm 
the centre and south of the Benin.sula that the order of the 
Sanny.1si ascetic's, who took their title from one of the stages 
(ihmma) in the life of a Bnihman, aro.se. In the same way, 
the (contest between the Sannyasts and the innovating Bhagats 
of Northern India gave rise to the Jogi order. Saivism has 
blossomed out into seettN with 1ch.s luxuriance than Vaishnavism. 

Some of those which have been formed exhildt asreticisni in 
its highest and most repulsive form. Huch, for instance, are 
the Umthsome Aghoris, eaters of fiHlt ancl of egrpse-s; the 
UrdhvabaliUH, who extend the* arms over the head till the 
imiscles wither from nonuse; the Akitsamukhins, who keep 
the neck bent hock looking up t<» the sky; the Kaprdikas, wlu> 
list* a human skull for a drinking rttp. 

'IVt* of the Saiva nerts, the Sm.*rtas and tli<* languyats, Thr 
deserve »i|«*<'ial mention, 'rhe Smdrtas, * those who follow 
traditiou {smritiy aie Br.ihmans o< Uu* South Ducfcurt and 
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Madras. Though tbcy refer their ’origin to the teaching of 
the Saiva missionary, Sankar^3rya, they are not exclusively 
Saivite in their beliefs. They teach the identity of man’s 
spirit with the One Spirit (Atman, Brahma), which is cognisable 
only through meditation. 'Ihey recognize the orthodox triad— 
BrahmO, Vishnu, Siva— as coequal manifestations of the one 
Eternal Spirit, and destined ultimately to be reabsorbed into 
this Spirit. They thus represent the highest form of Brfihmanic 
panthCKsm. Brahmanism in Southern India has always claimed 
to preserve a higher standard of orthodoxy than that which 
prevails in other parts of the country. Its activity is shown 
by the fact that the reforming mission of Sankardchfirya 
had its origin there, and at the present day the Brflhman of 
Madras exercises an influence much greater than that of his 
brethren in the North. The explanation of this is that the 
South was not involved in the struggle with the Ksbattriyas 
and Buddhism, and was beyond the rciich of the persecution 
which accompanied the early Maslim invasions. 

On a much lower level arc the Lingayats, ‘wearers of the 
iittgam or phallus.’ 'I'hc frmnder of the .sect was Hasava, the 
southern form of the Sanskrit Vrishnbha, a title of Nandi, the 
bull on which Siva rides. He was a Krflhman of Uij.1pur, and 
prime minister of Bijjala, one of the Kalachurya kings of 
KalySni (cina 1145-67 A.D.). The story of his career is over- 
laid with a mass of l^nd, the Ijngilyat account being 
embodied in the Basava Purilna, while the Jain narrative con- 
tained in the Bijjalaiftya Charita is very different. From the 
Lingflyat account it would seem that Basava and his nephew 
took advahtage of their offleial position to persecute the Jains 
and other enemies of the new faith. But Bijjala himself was 
u Jain, and a reaction occurred, which culminated in the death 
or abdication of the king and the murder of Basava. 

The sect is chiefly found in the .Southern Deccan, where 
they call themselves Vlra-Baivas, ‘brave or fierce Baivas,’ but 
are popularly known os Ling&yats or Linguvants. 'J'he chief 
characteristics of the sect in its early days were adoration of 
the iittgam and of Nandi, Siva’s bull, and disbelief in the trans- 
migrst^ of the souL They rejected infant marriage, and 
penhitted widows to remarry. Their chief seat is in the 
Kanareee country, and it is mainly due to their influence that 
this poweifhl and polished language has been preserved. The 
main body of the community, who are initiated by whit Is 
known as the ‘eightfold saenunent’ {athUnarm), are known 
as FanchamsBlls, desoendutts of the original Biflhnan converts. 
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To these has been addeef a group of later converts. At the 
outset caste distinctions were abolished, but, as is so often the 
case with religious movements of this kind, a reaction set in. 

The original, or high-caste section, introduced a more elaborate 
form of worship, framed on the BrShmanic model. The new 
converts were forced to take a lower place, and only the 
Jangamas, or priests, being a privileged class, deigned to 
share their food. This schism, which began at the close of 
the seventeenth century, has continued, until at the last Census 
the higher group claimed to be recorded as Vlra-Saiva BrUh- 
mans, and proposed that the others should be placed in three 
classes according as they sprang from castes ranking os 
Kshattriyas, Vaisyas, or Siidras. 

According to the view of most foreign students of Hinduism Vi^hnv 
a sliar|) line is to be drawn between the beliefs of the Saiva “"'I 
and Vuishnava sectarians. Hut Hinduism is wonderfully 
eclectic, and the two sects arc regarded as complementary, 
mther than antagonistic. While Siva, the god of destruction 
and reproduction, is associated with many practices at once 
grotesque and repellent, the faith of the worshippers of Vishnu 
is more human, impersonating the ‘higher evolution,’ the up- 
ward tendency of the human spirit. It leads the believer back 
to the graceful worship of tlie early gods, while it has included 
in its pantheon the forms of national heroes, who live among 
men, and furnish an ideal of manliness, lieauty, and the 
delights of love. In his highc-st form Vishnu is in a state of 
repose, not activity, which is the note of Saiva beliefs. He 
iHicasionully deigns to revisit the earth in human or animal 
sha|ii' by » succession of Avat.dras or incarnations. This 
theory of successive divine enibodiinents is one of the most 
uBiiCtive dixitrines of the later Hinduism. In it the eclecticism 
and atlaiitability of the faith arc most fully realised. In the 
nninnal incarnations we may see either an indication of the 
iilwoqttion of the totemistie or beast gods of the lower races, 
or, from the esoteric point of view, the pantheistic idea of 
the divine spirit immanent (n all the forms of creation. In the 
deiikation of heroes we ime a development of one of the 
main principles of the Hindu renaissance, which first begins to 
show itself in the Mahabhlirata. 

The forms of Vishnu are manifold. In Travancore, where Tlw kwIi. 
he is the state deity, he is worshipiied ns I'adinaimbha, ‘ he 'I",!'**' 
liom whose navel springs the lotus.’ Hut, as jHipular gods, hit 
misA imiKirtiint incarnations are Krishna and Kama. 

Uoth Krishna and Rama may, in their earliest conception, Kriihns. 
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be embodiments of local deities of !he herd or cornfield, but 
to the Hindu they are glorified men, who once lived on earth. 
Krishna, whose name first appears in one of the Upanishads 
as a scholar, is a prominent personage in the Mahdbh^rata, 
but always invested with some degree of mysticism. The 
head-quarters of his cult are at Muttra, on the upf>er 
Jumna, which, as shown by a recent important discovery of 
inscriptions, was an curly seat of Jainism. The suggestion has 
been made that there was some alliance between the two faiths, 
and that one cause of the immunity of Jainism from persecu- 
tion in Western India was the protection it received from the 
new Vaishnavism, But this is improbable. Krishna, in the 
early form of his cult, may be regarded as the local god of 
some Rajput clan .settled near the Jumna; and his titles, 
Oovindu and ( lopala, ‘ the herdsman/ suggest a connexion of 
his worship with that of a god of tlorks and herds. He is also 
the hero of the Pfindavu tribe, who seem to have been new- 
txmicrs, opponents of the orthodox Brahmanism of the Holy 
I.and. 'riie mention of polyamlry among them in the case of 
Draupadi ha,s been supp<wcd to 4‘onneci them with the Hiniif- 
layas, where this custom still prevails. In the cult of Krishna 
we havir that form r>f \'aishnavism which, by its luxurious 
ceremonial and lax standard of morality, .shares with Jainism 
the rC8pe<‘t of the moneyed middle class. 

Kama. In Rflma, the god of the orthodox Brflhman, there is no 
erotic suggestion. He, like Krishna, seems to have been 
u local Kfljput hero of Kosalu, and in his personality are 
eml>odied the legends and folklore of the east country. Here, 
in the birthplace of Buddhism, his cult arose, and it Is dear 
that it was largely indebted to the older faith. Or pcrhai)8 
it might be a more (‘orrcct statement of the C4isc tn say that 
both alike were dependent upon the earlier Hrdhmanic tradi- 
tion. At any rah? Vaishnavism, as it appears in the <'ult of 
KAma, preserves tint kindliness and charity of ihid<lhism, as 
well as its tenderness for animal life. 

'Fbe The foundations uf the Vaishnava beliefs were laid in tlu» 

IhirAna, a work which was formerly supposed to date 

Ism. the eleventh century, but has now i>ccn proved to be 

some five centuries oldtT. We thus naturally find in it much 
of the old <ia«te exclusiveness, which the Institutes of Manu, 
representing probably the conditions of the stTCond century, 
most fully dbplay. 'Phere is in the Ihirflna one (loti, but he is 
the (#od of the BrAhman, and the w'riter docs not dream of 
the message of salvatum being extended to the lower races. 
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The popularization of the creed was the work of a line of The 
reformers, of whom the first was R2in3nuja, a South Indian 
Brahman, who is said to have lived between 1017 and 1137 
A. D. In the case of Vaishnavism, as with Saivism, the inspiration 
for reform came from the south. RarnSnuja, in opposition 
to Sankajacharya, maintained that there was one supreme 
Spirit; that individual beings are separate spirits, and the 
universe non-Spirit. Fifth in succession to him was Ramanand, 
who lived during the fourteenth century, and was the missionary 
of popular Vaishnavism in Northern India. He pr^ched the 
worship of Vishnu under the form of Rlma, either singly, or 
conjointly with his consort, Sita. But his chief innovation 
was the introduction of low-castu disciples into the commu- 
nion. 

One of his twelve disciples was Kablr (i 380-1420 a.d.), Kabimnd 
who carried on and extended the work of his master. His 
teaching is specially remarkable inasmuch as in later times it 
inspired the founders of Sikhism. Its chief note is to link 
Hinduism with Islam. A weaver by caste, Kablr taught the 
spiritual equality of all men. All or Rama, said he^ are only 
Afferent names for the same God. So we are told that on hu 
death both Hindus and Musalmans claimed his corpse. But 
when they raised the shroud they found nothing but a heap of 
flowers. The Hindus took half and cremated them at Benares ; 
the Muslims buried the other half near Gorakhpur. Kablr, in 
accepting the equality of all men before the Supreme, added 
to his doctrine the spiritual application, that difference in caste, 
rank, or religion, the changes and chances of this mortal life, 
iim but MUya, or Illusion. Kmancipation and peace are to be 
gained by recognizing the Divine Spirit under these manifold 
illusions. The way to happiness is not by formula or sacrifice, 
but by fervent faith ipkakti) and meditation on the Godhead. 

A huge sect, known to the present day os Kabirpanthis, 
follow hll teaching. Their special principle is the duty of 
olKsying the (.Hiru, or spiritual ^de, though at the same time 
Kablr recognized freedom of individual judgement The use 
of moat and liquor and the worship of idols were prohibited. 

But nowadays practice lags behind precept, and many members 
are aaid to i^ow a tendency to revert to idolatry. It is perhaps 
more as a writer than as a religious reformer that Kablr has 
left his mark on the beliefs of Northern India. His apo- 
phth(q{ms are ever on the lips of the educated man, whether 
Hindu or Musalmfln, and have l>ecn largely incorporated into 
the Onnth or Sikh Scripture, 
voi,. 1. f f 
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Chaitanya. 'ITic preaching of the new creed in the Bengal delta was 
undertaken by Chaitanya (1485-1527 a.d.), who was, writes 
Mr. Gait^ ‘a Baidik BrShman. He preached mainly in 
Central Bengal and Orissa, and his doctrine found ready 
acceptance amongst large numbers of the people, especially 
amongst those who were still, or had only recently ceased to be, 
Buddhists. This was mainly due to the &ct that he drew his 
followers from all source.s, so much so that even Muhammadans 
followed him. He preached vehemently against the immolation 
of animals in sacrifice, and the ase of animal food and 
■stimulants, and taught that the true road to salvation lay in 
Bhakti, or fervent devotion to God. He recommended lUldha 
worship^ and taught that the love felt by her for Krishna was 
the highest form of devotion. The acceptable oiTerings were 
flowers, money, and the like; but the great form of worship 
was the Sankirtan, or procession of worshippers playing 
and singing. A peculiarity of Chaitanya’s cult is tl^ the 
]>ost of spiritual guide, or Gnsain, i-s not confined to Brfth- 
mans, and several of those bc.st>known belong to the Baidya 
caste.' 

Erotic Teaching of this kind, in which .s]Htcial regard is {uiid to the 

hm.'*"*''' '■**** iiitjvitably led to abuse. The 

lowest form of such teaching is found among the Vallabitft 
ch&tya sect, which has its chief seats in Western India and at 
Gokul near Muttm. 'I’hc^ have been called the Kpicurcans 
of the East, and the Gosain, or leader of the .sect, is regarded 
as a divinity, and his votaries are at his disposal— body, soul, 
and substance. The licentious practices of this community 
were exposed in the famous MahSi&ja suit at Bombay in 1863. 

Sikbism. Sikhism is one of those movements which started as a 
religious reform and ended in becoming a {lolitical oiganiation. 
Founded in the Punjab by the (ium Nlnak (i46<;-i538 k,u\ 
it was farther developed by succeeding Gurus, notably by Guru 
Govind Singh (1675-1708 a.d.). ‘The Sikh creed,’ writes 
Mr, Rose, ‘involves belief in erne God, condemning the worship 
of other deities ; it prohibits idolatry, pilgrimage to the great 
shrines of Hinduism, faith in omeivs, charms, or witchcraft ; 
and does not recognise ceremonial impurity at birth and death. 
As a social system it abolishes caste distinctions, and, as 
a necessary consequence, the BrOhmanical supremacy and 
usages in all ceremonies, at birth, marriage, death, and so on. 
But this creed Is probably accepted and acted upon by n very 
small number oven of those who call thenuolvcs true Sikhs.' 
The main object of tito eariy Gurus was to diittlnguish their 
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disciples from the Hindus' among whom they lived. Hence 
Guru Govind prescribed that every Sikh should bear the hve 
marks, known as the five ka — the hair uncut {kes), the short 
drawers {kachK), the kara, or iron bangle, the khanda, or steel 
knife, the kangha, or combj that he should abstain from 
tobacco, and eat no meat save that of animals decapitated by 
a single blow at the back of the neck. In later times a 
tendency to assimilate themselves more and more to Hindus 
began to prevail, and many Sikhs accepted the ministrations 
of Brahmans, and made pilgrimages, especially to Hardwar, 
where the Ganges leaves the lower hills. This tendency is 
now being opposed by the orthodox teachers, who have their 
head-quarters at Amritsar, and the principles of the Granth, or 
Sikh Bible, are more stringently enforced. The teaching of 
the Gurus in matters of faith was little more than an exix>sition 
of the principles of Kabir. The formula of Nllnak wa.s the 
Unity of Gotl and the Brotherhood of Man. 'fhe strength of 
Sikhism lay not in the novelty of its message, but in the social 
olHicrvanccs, which were designed to stimulate the local 
I>attiuti8m of its members and to make the followers of the 
Guru a peculiar people. 

'I'hc third great sect which shares with Saivas and Vaishnavas Tke 
the all(^|;iance of Hindus is that of the Sfiktas, It is based on 
the worship of the active female principle {firairify), as 
nuuiifcsted in one or other of the forms of the consort of Siva— > 

I)urg9, Kfili, or PSrvatf. The forces of Nature are here 
deified under separate personalities, known os Divine Mothers, 
an old idea, now revived with fresh and more impure associa- 
tions. 'I'he ritual of the sect, which prescribes blood-offerings 
and other abominable libidinous rites, is found in the Tantras, 
lanliodying cruder forms of belief, which are as old as the 
Atharva-veda, Imt have been farther developed subsequently. 

The <mltus seems to have arisen in Eastern Bengal or Assam 
about the fifth century a. n., and was opi>osed by the Vaishnava 
reformers. It has left its mark in the later Buddhism, and 
unhappily seems to be spreading in Upper India under the 
encouragement of Bengali clerks. 

'fbe most interesting phase of the reformed Vaishnava 
movement appears in the modem sects, which owe their 
inspiration to Kabfr. Thus, in the United Prttvinces the KBdbt- 
KadhilswAmis, fminded by Shiu Dayfll Singh, a Rluittrl of***««ia 
Agra ((818-78 A.n.), recognise the separate existence of 
God, the soul, and matter. According to them the universe 
is divided into three sphmis the first, the abode of the 

!■ ' f a 
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Supreme Being, about whom nothing can be predicated ; the 
second, presided over by a Spirit, who is curiously described 
as ‘the Lord God of the Bible, the Sat of the Vedantists, and 
the Lahaul of the Muhammadan Saints.’ The ruler of the 
third sphere, in which matter predominates over Spirit, is 
compared to the ‘Brahm, or ParamStma, or God of most 
religions in the world.’ By resignation to the will of the 
Supreme transmigration is avoided, and the end of the series 
of re-births comes when the purified souls, after {rassing from 
plants through the lower created forms to man, reach the 
presence of the Supreme Being, and remain there, but without 
losing individuality. The sect has no temples and no priests, 
but the spiritual head of the community is highly revered. 
Contemplation of his image is held to be the contemplation 
of the Supreme Being, and Ls one of the chief ordinances of 
the faith. 

Sects In many cases these dissenting sects have taken the form 
of social rather than religious revolts. They were efforts on 

volt. the part of the lower castes to free themselves from thi; tyranny 
of the caste sy.stcm and the Brahmans who stood at its 
head. It is significant that many of the reformers sprang from 
the lower rank.s. RSmdnand, himself a Briihmnn, hnd among 
his disciples who founded suimrate schools NAmdeo the 
cotton-printer, Sena the barber, Kabir the weaver, Niibhaji 
the Dorn. 

The Sat- One of the most important of these movements was tlutt of 

nSmb. SatnSmis, founded in the bufpnning of the sevunbtenth 

century by on Oudh RSjput, Jagjfvandfis, and metended among 
his own caste by the Chamdr GhOsiclOs, between i8ao anrl iB$o 
A.]}. The seven principles prescribed by GhUsidils included 
abstiiieiu'e from spirituous liquor and certain vegcialiles, like 
Ientil.s and tomatoes, whoiie juice resembles blood ; tlx* aiKdilion 
of idol worship ; the prohibition of the u.sc of cows for plough- 
ing (an old Gond custom, now tabooed us a sop to the 
Brilhmans), or of working oxen after mid<lay, a ruli; designed 
for the prtsvention of cruelty to animals. ‘'Hus creted,’ writes 
Mr. Kussell, ‘ was marked by a rxeditable simplicity and purity 
of too elevated a nature for the Gfmds of ChhattMgarh. The 
crude myths which are now associated with the stmy of 
QhBiidils, and the obscenity which di.<ftinguiMhcs the i^ual 
of the sect* furnish a gwtd instance of the way in which 
a relish otfglnally of a high order of morality, will bo 
rapidly debaaed to . their own level when adopted liy 
who are incapable of Utlng up to it’ ' 
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The latest stage of these*eiroTts to reform Hinduism is found Modem 
in the modem Theistic sects, which had their origin in Bengal. 

‘ Brahmoism,’ writes Sir A. Lyall*, ‘as propagated by its latest * 
expounders, seems to be Unitarianism of a European type, Sanuj. 
and os far as one can understand its argument, appears to 
have no logical stability or keus standi between revelation and 
pure rationalism; it propounds either too much or too little 
to its hearers.’ Its founder was the celebrated Ram Mohan 
Roy (1774-1833), and his successors, Debcndranath Tagore, 

Keshub Chundcr Sen, and Fratap Chunder MozQmdar. As 
at present constituted, the Brahmo Church is divided into 
three sections, all alike believing in the unity of the Godhead, 
the brotherhood of man, and direct communion with God in 
spirit, without the intervention of any mediator. The differ- 
ences which exist are ritualistic and social, rather than 
ruligiou.s. 'I'he Adi SarnSj, or oldest section, is also the most 
conservative. Wliilc discarding all idolatrous forms, it follows 
OK cltmely us i)08Sible the rites of Hinduism, and draws its 
inspiration solely from the religious books of the Hiiulus, 
especially the Upanishads, and not from the Bible or KorSn. 

It has only once allowed a non-Bifthman to officiate as its 
minister. Inter-caste marriages are not allowed, and a con- 
siderable agitation was raised when one of its Brfihman 
memliers recently married the daughter of the MahUraja of 
Ouch liehar. 'i'he Nabibidhan Samdj, or Church of the New 
1 >is|)enHatiun, was founded by Keshub Chunder Sen. It is more 
eclectic, and has assimilated what it considers trac, not only 
from the holy books of Hinduism, but also from the teaching 
of Christianity, Buddhism, and Isl^. 'I'he Sadlillran Brahmo 
Sainft] is the moiit advanced of these Churches. It rejects 
caste and seclusion of women, freely permits inter-caste 
marriage, and is uncompromising in its rejection of what is 
ooininonly called Hinduism. 'I'hough as yet a small body, it 
attracts Hindus who have received their education in England, 
as they ore thus absolved from the trammels of caste, and 
siNtntd the necessity of undergoing any rite of purification on 
their return to India, 

Another of these societies, the Arya SarnSj, has gained con- Aiy* 

sidendilo influence in North-westom India. Founded by '* 

DayAnand Suraswatl (1827-53), it regards the Vedas as the 
only !!k:rii»tun.v professes a {lure monotlieism, repudiates idol 
wonthip, and latgely devotes itself to the social amelioration of 
tlui ram One of the imblications of the founder had some 

‘ t *8». 
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effect in promoting the agitation agsfiast cattiu-slaughtcr, whicli 
led in recent years to serious popular disturbances. Thu 
SamSj has .suffered from internal dissensions, and is at present 
divided on the question of the lawfulness of animal food. 

Sectirian- In considering thu practical effect of sectarianism on modem 

modm Hinduism, it may be said that, while the lines of cleavage 

Hindaism. between the manifold sects are clearly marked, it would be an 
error to suppose that Hinduism is divided into so many water 
tight compartments, between which no communion is po.ssibl(‘. 
Such a result would be quite alien to the eclectic sitirit of tlui 
system. There may be a certain amount of hostility felt by the 
leaders and inner circle of believers against thu adherents of a 
rival sect ; but beyond the.se lies the groat mass of thu puopli', 
who are, as a rule, ignorant to which sect they Ixtiong. The 
majority of high-caste Hindus in North India worship all the 
gods of the Hindu pantheon, each man, according to his iam;y, 
paying special respect to Siva, or to one of his consorts, or to 
Vishnu in one or other of his many incarnations. The 
Brahman will keep in his private chapel the .Salagtflma, or 
ammonite representing Vishnu, as well as the phallic emblem of 
Siva. At the great places of pilgrimage he will worship the .sec 
tarian gods as he meets their images in his tour round the holy 
site ; he will attend the impular celebrations in honour of either 
god, such as the DurgS-paja or the miracle play of Kama. The 
continuity of religious life is seen in its sacred pbuuss. Their 
suctity has come down from a time probably antecedent to the 
rise of the historical religions, and each creed in suaxtssion has 
consecrated some holy site to the needs of its culture. Thus, 
Benares and Muttra were centres respectively of Buddhism 
and Jainism. The cult of Siva has accepted the one and tliat 
of Krishna the other, the new faith often erecting its temple on 
the very .spot consecrated to that which preceded it. Kven tim 
more modem religions have adopted the old sacred pla<s>«i. 
For example, at Sakhi Sarwar, at the fool of the Sulairaati range, 
Hindus perform their rites of prayer and ablution, Sikhs 
venerate a shrine of Nflnak, and Musidmllns the tomb of a 
Muhammadan saint. 

Aninlim. Up to this point we have dealt with the historical, literary, 
and what may be termed the official, development of Ilinduism. 
But bdov the upjHir crust of observances which Brahmanism 
and Baddhlsm enforce, there is a mass of more primitive 
bdiefii, whkh form the real faith of the majority of the {teopie. 
This Jungle of diverse boliefk and cults has been classed under 
the unsatis&etoty title of Animism, by which is meant the 
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belief which explains to prilnitive man the constant movements 
and changes in the world of things by the theory that every 
object which has activity enough to affect him in any way is 
animated by a life and will like his own. The leading features 
of Animism, as summarized by Mr. Risley, are : ‘ It conceives 
of man as passing through life surrounded by a ghostly com- 
I>any of powers, elements, tendencies, mostly impersonal in 
their character, shapele.ss phanta.sms of which no image can be 
made and no definite idea can be formed. Some of these 
have departments or .spheres of influence of their own : one 
presides over cholera, another over small-pox, another over 
cattle disease ; some dwell in rocks, others haunt trees, others, 
again, arc associated with rivers, whirlpools, waterfalls, nr 
strange pools hidden in the dcptlis of the hills. .\I1 of them 
require to be diligently propitiated by reason of the ills which 
proceed from them, and usually the land of the village provides 
the means for their [iropitiation.' Some rude stones piled 
under a sacred tree, a mud platform where a tiger has killed 
a man, a curiously shaped rock which is supposed to have 
assumed its present Bhai>e from some supernatural agency, ore 
the shrines of the Animist His priest is not drawn from the 
Brahman order, and the office is often not hereditary. 

Animism in its purest form shows itself among the forest AninUm 
races in the centre and south of the Peninsula, and on the 
lower slopes of the Himilluyus. Some of these founded king- form, 
(loms of their own, like the (lend princes of ClorhS Mandlfi, 
Dcogarh, and Chanda in th(! Central Provinces, the Koch of 
North east Bengal and Assam, the main lineofwho.se dynasty is 
now represented by the Maharaja of Cooch Behar. 'I'he tribes 
whose beliefs are Animism of this kind are in many cases 
falling rapidly under Hindu influence. Such is the case witii 
the Bantals, (ionds, and Bhils, who occupy the hills south of 
the (kutgetic valley. Over such people the yoke of the 
Brahman missionary is easy. He enforces no hard moral code ; 
he asks but that die convert should employ a faithful priest, and 
conform to the ordinances of a more respectable religion than 
that which he believes in common with the semi-savages 
around him. The tribes occupying the southern hill country, 
like the Badsgas, Irulas, and Kurumbas, and the fierce nices, 
like the NagSs, who inhabit the lower ranges on the Assam 
frontier, have remained comiHuratively firec from Brilhniait 
influentxi. The missionary influence likely to aflbet the raci-s 
of the Madras hill country will prolmWy l»! Christian rutlurr 
than Hindu. 
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The Census returns of igoi reckon the number of Animists 
at about 8| millions. The method employed was to class as 
Hindus or Muhammadans persons who named these as their 
religions j the remainder, or those who classed their religion as 
tribal, say that of Gonds or Bhils, were recorded as Animists. 
Such a classification is of no practical value, simply because it 
ignores the fact that the fimdsmental religion of the majority of 
the people — Hindu, Buddhist, or even MusalmHn — is mainly 
animistic. The peasant may nominally worship the greater 
gods ; but when trouble comes in the shape of disease, drought, 
or famine, it is from the older gods that he seeks relief. I'he 
greater gods are in his mind busied about the more important 
affairs of the universe, and have no time to listen to him 
when his ox is stolen, or when he desires a son to succeed him. 

Animism of the kind we now sec in India is no doubt 
largely derived from the non-Aryan races, among whmn it 
flourishes with the greatest vigour. But, in the absence of 
literary evidence, wc may suspect that the animistic current 
runs through the whole course of Indian religious history, that 
the Vedas may have been confined to the priestly class, and 
that from the beginning of things the common folk may have 
adored the monk^ and snake, or the stone which they suf)- 
posed to embody their gods. Indued the Vedic religion was 
Animism of the higher kind, as is shown by the worshii) of 
the heavenly bodies and the powers of Nature, each of whicfli 
was believed to be controlled by some indwelling spirit. 

Such being the basis of the religion of the peasant, it may bu 
added that there is at the present day a tendmey to believe in 
one supreme God, whose relations '^th the other objects of 
popular belief are not clearly defined. The rustic hopes to bo 
carried after death to meet his fathers, who have gone before, 
in a heaven where he will enjoy a similar but a higher Hfu 
than that of earth. Hull awaits the man who neglects the 
ordinances of his creed rather than the evil-doer. His religious 
duties arc performed not so much with a view to impnmi 
his prospects of the life to come, as to avert the malignly of 
the evil influences by which he believes himself to be 
sonoondod, or to gain some tempoml blessing. With this 
object he visits holy places, and in ^Articular tetfacs in btfly 
riven, that he may abwrb some of the benign influmoe of the 
spirits which reside then. With morali^ his religion is little 
concerned, except so fiur as he may follow the precepts of some 
Guru, or relligioilNi teacher, whose position is quite distinct ftoin 
that of the Putohits, or frunily priest 'Fhe latter, jn an ortho* 
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dox Hindu family, is lilways a Brahman, and to him is 
entrusted the performance of the domestic rites at birth, 
marriage, and death. The Guru is usually a member of one 
of the ascetic orders. He whispers into the ear of the initiate 
a Mantra or formula, which is to guide him to holiness, and at 
his periodical visits he instructs and admonishes his disciples. 

But, for the ordinary rustic, it is caste and the Fanchayat or 
caste-council that enforce the only moral code which he 
understands. He is charitable, but is seldom influenced by 
altruistic motives, his sympathies hardly extending beyond the 
members of his own family, clan, or village. In his general 
beliefs he is eclectic. He will worship any new gods whom he 
deems {towcrful fur good or evil ; hence he shows little 
intolerance of other forms of belief, except when the funda- 
mental principles of his own faith are endangereil. If he be 
a .Mu8alm.'m, he, knows little beyond the formal usages of his 
creed, and though he addresses Allah in the mosque, it is to the 
old village gods that he resorts when trouble befalls him. 

Passing on to the other religions, we need not attempt to itUm. 
trace thidr progress except so ^ as it was influenced by thdr 
Indian environment. If wc dismiss the early trading settle- 
m«atM on the west coast and military operations in Sind, 
the first real contact of Islflm with Hinduism occurred just at 
the closti uf the tenth century of our era. The inva.sions of 
Mahmud of Ghazni, though they resulted in the occupation 
of the Punjab, were raids with the demoliliun of an idol or the 
plunder of a temple city as their object, rather than serious 
attempts at conquest. It was not till the end of the twelfth 
century that Muhammad Ghori overthrew the Hindu dynasties 
of Delhi and Kanauj, and opened the way to Muslim domina- 
tioii. To the historian of religion the most important xesult 
of this conquest was that the temimrary overthrow of the 
KAjput powers resulted in the dispersion of the clans, some of 
wliom emigrated to Kfljputflna, which became the stronghold 
of Hinduism in North India, as 'rtavancore is in the south. 
Cithers were driven down the Ganges valley, and became the 
headmen rrf villages ocmiined to this day l)y their descend^ts 
in Oudh, Bihllr, and altmg the lower reaches of the river. 

It was not till early in the sixtixinth century that the Muglutl 
power was established under Babar and his successors. 1 luring 
the five centuries which intervened between the raids of 
Mahindd and the final establishment of Muslim power in 
India, Buddhism and Brahmanism suffered the grievous stress 
of war and rapine at the hands ttf rude trooixin* from Central 
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Asia, who believed that they earned the favour of God by 
slaying the priests and demolishing the temples of the infidel. 
But forcible proselytism was probably uncommon, except at 
the hands of some soldier bigot like Sikandar Lodi. The 
position of the early Muhammadan dynasties was too pre- 
carious to admit of any general propaganda. Even in the 
time of the early Mughals, the emperors were too indiiferent 
towards spiritual affairs, too much engrossed in schemes of 
conquest and administration, to undertake the task of con- 
version in earnest. ITieir power was in a large measure 
dependent on alliances with the Rsjput princes; the native 
princesses whom they married brought a strain of Hindu 
blood into the royal line, and promoted tolerance of Hinduism. 
It was only in the later years of the Empire, when it fell into 
the hands of the fanatical Aurangzcb, that we hear much of 
persecution and forcible conversion. In Southern India dte 
Muhammadan rulers seem generally to have been tolerant, 
with the signal exception of Tipft Sultan, but his policy had 
little effect on the religion of his kingdom, whore at present 
only about five per cent, are Muhammadans. 'I’he Marathfls 
seem to have followed the tradition of the Muslim dynasty of 
Bijflpur, and in their turn to have treated the rival faith with 
tolerance. 

Islam is most powerful in those parts of the country where 
the invaders settled down, not only as conquering rulcn, but 
as proprietors of the conquered soil. Its numbers are not so 
large in the neighbourhood of the capital cities of Agra and 
Delhi, because it was here met by well-organized Hindu 
tribes. Thus, in the Punjab, setting aside the special ethidcal 
conditions of the north-western frontier, Muhammadans are in 
excesii, not in the eastern districts dominated by Delhi, but 
in the region of the west and .south, drained by the Indus 
and its tributaries. In Kashmir a large body of the people 
embraced the faith, proliably because from the time of its 
introduction in the fourteenth century until the end of the 
sixteenth the country was ruletl by its own Musalmiln iwinoes, 
and after the Mughal conquest by Aktiar it became the 
favourite summer residence of the Court. After the downfall 
of the Empire it fell under the control of the Afghans, 
bigoted adherents of the faith, until the establiahment of a 
Hindu dynasty in iSrp. Going farther east, the Mughid 
armies never oocupled the slopes of the Himftiayas, and here 
Hinduism remained undiaturbed, as was the case in the 
country south of the Jumna ruled by the intractable BunduUs, 
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and along the Ksjputana^ frontier where it was confronted by 
the most powerful and united Rajput clans. It was in Oudh 
and the eastern districts of the United Provinces that Islam 
made more rapid progress, because it here met a newly 
established population, which was readily influenced by the 
powerful MusEdman colonics founded in its midst But, in 
the main, Islam has progressed not so much by direct 
conversion as by its own vitality. In Eastern Bengtd, where 
its numbers have increased during the last twenty years from 
eight to eleven and a quarter millions, the Muhammadan has 
gained ground bccau.se he is better able to contend with the 
unhealthiness of the climate. He eats meat and other more 
nourishing food than his Hindu neighbours; he encourages 
the remarriE 4 ;e of widows ; he sets his face against the marriage 
of infants. 'I'he result is that his family is larger and longer- 
lived. Again, generally throughout the country the Musalmiln 
is a tlwiiller in cities. He is on the whole better fed and less 
exitosed to famine and disease than the Hindu, who is often 
a landless field lalwurur, the hardest and worst-paid occupation 
in India. 

In the rural districts IslUrn has been largely afiected by its Animlun ; 
Hindu environment. If it has gained some converts from 
Hinduism, it has Imrrowed from it many of those practices 
which distinguish it from the original faith of Arabia. By 
digrees the fervid enthusiasm of the tarly raiders was softened 
down ; the two religions learned to live side by side ; and if 
the Muhammadan of the later days could never conceal his 
contempt for the faith of his * pe^an * neighlmurs, he came to 
understand that it could not be destroyed by persecution. 

Prom the Hindus IslAm derived much of its demonology, the 
belief in witchcraft, and tint veneration of departed Pirs, or 
Mints. The village MusalmAn of the present (lay employs the 
Hindu astrologer to fix a lucky day for a marriage, or will pray 
to the village god to grant a son to his wife. This is the more 
naturiU bctsuise conversion to Islilm, whenever it docs occur, 
is largely from the lower castes. It is one of the most 
democratic religions in the world, and welcomes to full 
franchise the low-castc man groaning under the contempt 
which meets him at the hands of his haughtier neighlmurs. 

The most remarkable instance of the fusion of Islam and Tkerach- 
Animism is found among the Pachpiriyos of Bengal and the pidyaa 
United Provinees. 'lltey take their name from the worsliip of 
tim Punch Pir, or Five Saints. Some have traced the cult to 
the five PAntlava huroes of the Mahdbharata; but the five 
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deities usually woishipped reckon os their leader GhSzI Miyiln, 
who is said to have been a nephew of SuMn Mahmtld of 
Ghazni, and to have fallen as a mar^ to the faith at Bahraich 
in Oudh in 1054 a. d. With him are soinetime.s joined four 
of his fellow martyrs. But the list changes almost from District 
to District, and displays a remarkable compound of Muslim 
hagiology grafted on Animism. Thus, one of the five saints 
is Amina Satl, the ghost of some faithful widow who died 
on her husband’s pyre; or Bhairon, who in name at least 
represents Siva in one of his terrible forms, Bhairava, ‘the ruth- 
less,’ but is probably a village god imported into Brahmanism. 
Five small clay mounds in a comer of the house, or uiuicr 
the holy village tree, form the shrine of this quintette of 
divinities, and the officiant is always a member of one of the 
lowest castes. 

The main sects of Isl&m arc the Sunnia and the Shiahs. 
The schism arose within the first century after the death 
of the Prophet, the Sunnis, or Traditionalists, accepting the 
Sunnat, or collected body of usage, as possessing authority 
concurrent with or supplementary to the Korfln, a view 
which the Shiahs reject Shiahs maintain that the Imflmate, 
or temporal and spiritual headship of the faithful, was by 
divine right vested in All and his descendants through Hasan 
and Husun, the ill-fated grandsons of the Prophet Tlu^ 
necessarily reject as usurpers the first three Im&ms — Abu Bakr, 
Umar, and UsmSn — whom the Sunnis respect. The former 
observe the annual feast of the Muharram in memory of the 
martyrdom of All and his two sons, while the Sunnis e^brate 
only the tenth day of Muharram, and abhor the SesAfr, 
or representations of the tombs of the martyn, which the 
Shiahs parade in procession. Sunnis are largely in excess 
in Turkey and India; Shiahs in Persia and AfghilnisUn, their 
chief seats in India being Lucknow and HydcifituTd. The 
Shiah movement, in fact, is strongest where there is least Arab 
intermixture in the population. Hence some have defined it 
as an Aryan protest against Semite domination. 

The well-defined, clear-cut monotheism of Isldm is much 
l«s fitvourable to the growth of sects than is polytheistic, 
eclecdo Hinduism. In IsliUn the sectarian movement usually 
follows otke of two lines ; it is either puritanical or pietistic. 

A type of die first class of sect is that of the WahtbM, 
found^ by lba> Abdul Wahfib, at Nejd in Arabia, early In 
the eighteenth oanOury, It waa an attempt to restoce the 
primitive pmctleet Isiiin, which, to the view of the founder, 
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had Iwcotne corrupted ddring its world-wide career of conquest. 

The new doctrine was introduced into India by Sayid Ahmad 
Shah, who proclaimed a Jihad, or holy war, against the Sikhs 
in 1836, and founded the colony of fanatics on our north- 
western frontier, which has been a constant source of trouble 
to the Indian Government. Wahabis accept the six books 
of traditions as collected by the Sunnis, but reject the glosses 
of the Church theologians, and claim liberty of conscience 
and the right of private interpretation. They insist strongly 
on the Unity of God, which, they say, has been endangered 
by the reverence paid to the person of the I'rophet, to the 
Imams, and to saints. Hence they condemn pilgrimages to 
shrines. In their view ordinary Musalmflns are Mushrik, 
or tho!«! who associate others with God. They discountenance 
the u.se of ro.saric.s, and regard tobacco a.s unlawful. From 
a political point of view the most dangerous doctrine of the 
sect was to assert that India is dSru-l-harb, i.c. ‘the land 
of warfare,’ against the rulers of which to wage war is 
a religious duty. Much controvmsy has orison regarding this 
tioctrine. While some members of the sect undoubtedly 
accept It, it would seem that the fanatical element in the 
movement has for the present died out in many ports ; and 
in Bengal the efforts of the reformers, who now prefer to call 
themselves Muhammadi, or Ahl-i-hadts, ‘followers of tradition,’ 
arc specially directed to the eradication of sufierstitious 
practices not sanctioned by the Korfln, and to the inculcation 
of the true principles of the faith. 

The second sectarian movement in Islam tends in thcSBfiism. 
direction of SUfiism. This is, to quote Professor Palmer, 

'a strange combination of the pantheism of the Aryan race 
and of the severe monotheism of their Semitic conqueron, 
and aims at leading men to the contemplation of spiritual 
IhiniKS by appealing to their emotions. 'Fhe keynote of the 
system is that the human soul is an emanation from God, and 
that It is always seeking and yearning to rejoin the source from 
which it siming. Kestasy is the means by which a nearer 
intercourse is obtained, and absoriition in the divinity is the 
ttbitnote Inject to be attained.’ These doctrines, with more 
or loss variance of practice, are accepted liy the leading Sunni 
orders, such as the Chistiyas and Kadiriyas. Outside these 
are the Be-sbara, or non-orthodox orders, who, while calling 
themselves Musatmftns, do not accommodate their lives to 
the princliilcs of any definite creed. 'ITicsc furnish tlie most 
desperate Musabniin fanatics. 



'fhe 

Ahmadi- 

yaii. 


Moplahi^ 

Uoh^ 

Khojas. 


ThelsUm 

rmival. 


438 THE INDIAN EMPIRE [chap. 

llie wildest development of recent sectarianism in Islftm is 
furnished by the Ahnoadiya sect, which ha.s its head quarters 
in the Punjab. Its leader, Mulla OhullUn Ahmad, in a recent 
manifesto claims to be the counterpart of the Saviour of 
Christianity, and to be the Mahdi or Messiah expected by 
Musalrndns and Christians alike. 'I'he KotSn is to him the 
repository of all knowledge. The resurrection is at hand. 
While discouraging religious war, he is said to preach strongly 
against Christianity, Hinduism, the Shiah doctrines, and the 
movement in favour of English education. 

'I'hree notable phases of Muhammadan religious life arc 
illustrated by the Moplaks, the Bohras, and the Khojas. 
The Moplahs (Mkppilla) arc found to the number of nearly 
a million in Malabar. They are believed to be in a largo 
measure de.s<'cnded from Arab immigrants, who landed on 
the western coast in the third century after the Hijra. This 
tribe is remarkable for the savage fanaticism displayed in 
successive revolts agaiast Hindus. They have several times 
resisted the imyonets of English troops. The Bohras, or 
‘ traders ’ of Western India, fall into two groups —the mercantile 
branch, originally .Shiahs of the Ismalliya sect, and the land- 
holding section, who are generally Sunnis. Both are mainly 
converts from Hinduism, disciples of Abdullah, an Arab 
missionary, who landed in the eleventh century. In the 
trading branch the DaOdi Bohras are fierce sectarians, strongly 
opposed to Sunnis and other MusalmSns not belonging to 
their sect ; while the land-holding branch has in recent yean 
been much influenced by Wahkbi teaching. The Khbjai^ 
or Kwajos, ‘honourable converts,’ also of the Ismalliya sect, 
owe their origin to Hasan SabSh, an Ismalliyan teacher of 
the eleventh century, known to the Crusaders as the Old 
Man of the Mountain, about whom many strange legends 
are told. His present representative is the well-known Agha 
Khiln of Bombay. 'I'hey are active traders on the west coast 
of the Peninsula and in East Africa. 

In Northern India Islam displays a genuine decjiening of re- 
ligious life, in the direction of increased religious instruction for 
the young; ami translations of the sacred books into the local 
dialects, of which clteap copies are widely circulated in the 
country districts. Combined with this, a desire for education has 
spread among the higher classes, of which the most notewordiy 
result has been the foundation of the AngloOriental ColU^ 
at Aligarh, whidi tepreeents the progressive party in Isllm, 
opposed to flmaticiem, and wetemning the scienoa of the West. 
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The second of the fordign religions is Mazdaisni, the Pars! Mazdabm. 
faith, which takes its name from Ahura Mazda (Ormuzd), the 
spirit of good, who, according to the dualistic hypothesis, 
contends with Angio MainyOsh (Abiinian), the spirit of evil. 

It is also known as Zoroastrianism, from ^^rooster, the Greek 
rendering of the old Iranian Zarathoshtra, the modem Persian 
Zardusht. Mazdaism appears to have its roots in the common 
foith of the Aryan peoples before their separation into the 
Iranian and Indo-Aryan branches. But the fission occurred 
before the religion had been organized, and the elements 
common to the two are difficult to trace. What is most 
striking in the relations of the two faiths is tliat in the Avesta 
the evil spirits are known as Daeva (modern Persian Div), 
a term which the Indo-Aryans applied, in the form Deva, to 
the spirits of light By a similar inv^ion, Asura, the name of 
the grxis in the Rig*veda, suficred degradation, and at a later date 
was applied to evil spirits ; but in IrSn, Ahura was consistently 
applieti in the higher sense to the deity, especially as Ahura 
Mazda, ‘ the wise,’ to the Supreme God. I.ater on the two 
faiths came in contact again under Darius, when he occupied 
the countries to the north-west of India ; but this intercourse 
led to little positive result, and meanwhile the Iranian creed 
had assumed a form (]uitu di/Tcrent from that of the Indo- 
Aryans. 

'Iliis was the work of Zoroaster, whose date is quite un- 
certain, authorities variously assigning him to the fourteenth 
or the eleventh century n.c. It was apparently to him that the 
inverterl use of the terms Daeva and Ahura is due. When he 
comes on the scene we find a contest proceeding between two 
cults, the higher classes lieing represented by that of the Ahura, 
who were cattle-breeders, and venerated the cow. Below them 
weni the Daeva worshippers ; and the success of Zoroaster 
marks tlie degrodatimi of the Daeva, and the belief in the 
dtttlisttc system of the universe, in which Druj, ‘ falsehood,’ or 
Ahriman (Angro Mainyash), the spirit enemy, contends with 
Ahura Ma«da. This faith riweived mucli of its new elements 
from Mesopotamia. Submerged for a time by the flreek inva- 
sion, it gained a tcmporaiy rttvival under the Sassanid dynasty, 
and finally was overthrown by Islllm, which directed its energies 
U) the suppression of the worship of fire. 

At this stage many of the survivors were forced to emigrate The I'ani 
to India. Ormuz formed an intermediate sti^je in their wander- 
iitga. Finally, in 717 they arrived at the little pc^ of India. 
Hanjiln, sixty miles north of Bumtiay. 'fhere they re-cstabUdied 
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the sacred fire, the seeds of whidh they arc said to have 
brought with them from Persia, and came to be known as 
Farsis, or Persians. They gained the favour of the local 
chieftains, increased and multiplied, until finally they estab- 
lished relations with the Mughal Court, some of their priests 
even visiting the Emperor Akbar, who, in his spirit of eclec- 
ticism, dallied in turn with Brahman Pandits, Portuguese 
missionaries, and Farsi fire-worshippers. Up to the middle or 
end of the eighteenth century Surat, Navsari, and the neigh- 
bouring parts of Gujarat were their head-quarters. The 
commercial predominance of Bombay attracted large numbers 
to that city, from which they have now spread all over India 
and the emporia of the East in quest of trade. 

At first their weakness and their Hindu environment reacted 
on their faith, and their creed became hardly distinguishable 
from the lower Hinduism by which they were surrounded. 
Their isolation checked the development of their religion, and 
the .sacred Canon was already finally closed. But their pros- 
perity and immunity from persecution attracted fresh immigrants 
from Mn. The patriotic feeling of the race aronsecl fresh 
interest in the national faith, and in recent years the old sacred 
language has been diligently studied, and the sacred Ixxiks 
have been edited and translated. This revival of national 
feeling has also encouraged the renewal of intercourse with the 
oppressed remnant who still live under Persian rule, in whose 
interest the open-handed liberality and political influence of the 
powerful Bombay houses have been vigorously exercised. 

The Parsis number at present on Indian soil 94,000, of 
whom all but 7,000 are found in Bombay and Barode. IlMiy 
arc divided into factions: Kadimi, ‘the older,’ and Khenshai, 
‘ royal,’ the point of difference being the moidu of reckoning 
the socrud yuan 'I'hc former, as their name implies, assert 
that they follow the more primitive practice. Tim modern 
Pars! retains the dualistic theory of the two spirits contending 
for mastery. The soul after death passes to a place <»f reword 
(Uihisht), or of punishment (I)ozakh). Conduct in life con- 
ditions the fate of each man after death, and the duly performed 
rites of descendants help the siml to hai)pines8. Fire, water, 
the sun, moon, and stars arc the creation of Ahura Matda, 
and are revered. /Arathuslttro, tlic Pmpliet, is venenUnd; 
SoshioH, his son, will, they believe, be rcincamnted, destroy 
evil, purify the world, and make Masdoism suprunus. Atw>ng 
their rites the most remarkable is the exposure of the dead on 
the so-called Towers of Silence. 
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From the statistics it tippears that the number of Indian Jews. 
Jews has increased within the last twenty years from 12,000 to 
18,000. This increase cannot be attributed to immigration, 
because India with its astute native mercantile races and low 
wages of labour offers little attraction to the foreign Jew. 

'Fhere are two well-established Jewish colonies, one at Kolaba 
in Bombay, the other at Cochin on the Malabar coast. The 
Bombay Jews, known as Ben-i-Israll, 'sons of Israel,’ ^ 
believed to have reached India from Yemen about the sixth 
century a. d. ; some authorities, however, assign their im- 
migration to the time of the Dispersion, others to the fifteenth 
century a. d., while local tradition fixes their arrival in the 
second century of our era. The Cochin Jews assign their 
arrival to the first century, luid there seems little doubt that 
they were on the Malabar coast in the eighth century. Ancient 
copper[)latc grants in their favour, and their partial amalgama- 
tion with the native races, indicate their early origin. Both 
Jewish colonies recognize a white and a black section, the 
latter being those who have more completely coalesced with 
the native population. 

The history of Christianity in India begins with the establish- Christian- 
ment of the Syrian Church in Malabar, which claims, on authority 
now generally discredited, to have been founded by the Apostle 
St. Thonuus, whose missionary labours seem to have ended in 
the dominions of Condopharcs, apparently in I.ower Sind. 

This Church was certainly in existence as early as the begin- 
ning of the sixth century. When it first cmerge.s into history 
it formed a branch of the Nestorian community, which, ex- 
pelled in the fifth century from Kuro{>c and Africa, became the 
leader of the Asiatic Church, with the Patriarch of Babylon as 
its spiritual head. He supplied the Nestorians with Mshoiw 
of the Chaldean or Syrian rite, the existence of which at the 
present day on the Malabar coast is thus explained. It was, 
however, when Nestorianism prevailed in Persia that it spread 
thence to India. The life of this Church in India was troublous, 
due to the efforts of the Portuguese to bring it under the con- 
trol of Rome. 'Phis was nominally effected at the Synod of 
l>iainper(Udayamperar, near Cochin) in 1599. The result was 
that the Syrian rite, purged of its Nestorianism, was retained. 

In 1653 many of its members revolted from Papal control. 

A schism then occurred. A Carmelite Mission in 1660 suc- 
ceeded in bringing back most of the Indian Christians to the 
fold of Rome. The independence of the remnant of the 
Syrian community was secured, by the support of the Dutch, 
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then masters of the coast. In this aro.se the two branches 
which still exist : the Old Church, or Syrian Catholics, owning 
allegiance to their own bishops under the Patriarch of Antioch, 
and retaining the use of the Syrian tongue in their services \ 
and the New Church, or Jacobites, who maintain some dogmas 
and rites of their own, but are affiliated to Rome. 

The first r^lar Portuguese Mission, under brethren of the 
Franciscan Order, arrived in 1500A.D. Its progress was slow, and 
its work was mainly confined to the Portuguese settlements, till 
the advent of St. Francis Xavier in 1 542. The Malabar coast and 
the southern districts of Madras were the scene of his labours. 
After ten years’ constant exertions, he sailed for the Further 
East in 1552, and died soon after on the coast of China, whence 
his remains were removed, and now rest under a gorgeous 
shrine in the Church of Bom Jesus at Goa. The Church 
which he founded adopted missionary work under principles 
less polemic than those of the earlier Portuguese preachers. 
Its missionaries, like the celebrated Abbe Dubois in much 
later times, assumed the habits, dress, and often the titles of 
BrShmanic ascetics. They laboured to found an indigenous 
Church, with a priesthood recruited from the native races, and 
with this object in view they recognized caste among their 
converts, a concession which was a cause of much controversy 
in after-times. The Jesuit Mission in Madura dates from 1606, 
and with it are associated the names of Robert de Nobili, its 
founder^ who died in 1656, and John de Britto, martyred at 
Madura in 1693. The parochial organization and industrial 
schools founded by the Jesuits still survive. These Catholic 
Churches came under the control of the Inquisition, founded 
at Goa in 1560, and surviving until its dissolution in iSxs. 
The work of the Jesuit Mission, was much impeded by the 
action taken in Europe against the Order, and it suffered 
grievous persecution, particularly at the hands of Tipfl Sultiln, 
who about 1784 forcibly converted to Islam and deported 
above the Ghats a large number of Chri.stians, Meanwhile 
the tolerance, or indifference, of Akbar and his successors per* 
mitted the foundation of Catholic Missions in Northern India, 
which, if less successful than those of the South, led to the 
establishment of a Church which survives to the present day* 

The first Protestant Mission was established in X705 by die 
Lutherans Ziegenbalg and Flutschau, who started their work at 
Tranquebar under Danish protection. To the former and bil 
successor, Schultze, is due the first Protestant version of itt 
Scriptures in an Indian vernacular* The devolied Sirarbs 



RELJGIONH 


443 


VIIl] 

(1750-98), the founder bf the famous Tinnevelly Mission, 
succeeded to their labours. The work of the Lutheran Mis- 
Kion.s has now, to a great extent, passed into the bands of the 
Society for the Propagation of the Gospel. The Mission to 
Calcutta was founded by Kiernander, a Swede, who reached 
India in 1758. Carey, in spite of opposition from the East 
India Company, established himself at Serampore in 1 799, and 
founded the Baptist Mission, famous through the literary labours 
of Marshman and Ward. It was not till 1814 that the Com- 
pany consented to the foundation of the epi.scopal see of 
(Calcutta under Bishop Middleton, who succeeded to the work 
of the devoted Henry Martyn (i 806-11), one of the chaplains 
of the Company. The missionary work of the Church was stimu- 
lated by the journeys, recorded in his valuable Diary, of the 
second Bishop of C'alcutta, Heber. The first missionary of the 
Church of Scotland was Dr. DuflT, one of the pioneers of higher 
education in India. 

The Christian community now numbers nearly three miHioni^ llie Cbrisc 
of whom more than two and a half millions are native converts, 
and the remainder Europeans or Eurasians. Of the Native 
Christians about two-fifths are Roman Catholics, and one-eighth 
Romo-Syrians ; one-ninth belong to the Anglican body, one- 
eleventh are Jacobite Syrians, one-twelfth Baptists. Of the other 
sects the best represented are the Lutherans and allied denomi- 
nations, who claim 6 ]x:r cent, of the total, the Methodists s), 
the Presbyterians 1 1 per cent. 

Nearly two-thirds of the total Christian population are found 
in Madras, including the Native States of Cochin and 
Travancore. In these States, where the .Syrian Church is 
strongest, nearly a ciuartcr of the entire native population 
profiBis ^ristianity. In British territory, it is in (he eig^t 
southern IMstricts, the scene of the iaboiirs of St Francfa 
Xavier and Swarts, that Chrisdant are most nometous. 

'rhen come the Districts of the Telugu oountry-— Kistna, where 
they ore mainly Baptists and lAtthemns ; Nellore, nearly all 
Racists ; and Kumool, Baptists with a respectable minority of 
Anglicans. 

Next comes Bengal with 378,000 Christians, of whom 
sa8,ooo are natives ; and of those about half arc found at 
Rflnchi, in Chota Nsgpur, where Missions of the Lutheran, 

Anglican, and Roman Oitholic bodies are busily engaged 
among the fbrett tribes. Oraons, Mundfis, and KhariAs supply 
the mijority of converts, those from Hinduism beie^ few, and 
these do not come from the higher ranks of Hindu sodeiy. 

«ig a 
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Farther north, at Champ^n in fiShSr, the Roman Catholic 
Mission has an interesrting history. The work of the mission- 
aries began in Nepal and Tibet, but they were expelled from 
Nepal by the newly established Gurkha dynasty. They fled 
with many of their converts to Bihar, where some of the 
present Christians are descendants of the original fugitives, 
still speak their own language, but have intermarried with the 
Native Christians of the land of their exile. 

In the United Provinces the Christians number 103,000, of 
whom 69,000 are native converts, or nearly treble the numbers 
at the last decennial Census. The increase appears chiefly in 
the three western Divisions, where the American Methodist 
Church ‘ devoted its efforts chiefly to the very lowest castes, 
and consequently has to be satisfled with a lower standard of 
appreciation of the tenets of Christianity than many other 
Missions require from their converts.* 

As regards the other Provinces of the Empire, in the 
Punjab out of 72,000 Christians, 39,000 are natives. Here, 
again, the increase has been startling; they numbered only 
4,000 in t88i, and are now nearly twice as numerous as they 
were ten years ago. Delhi, with the Cambridge Mission 
under the Society for the Propagation of the Gospel, and 
a Baptist Mission, shows the largest increase; but with this 
exception the progress of Christianity is confined to the 
western part of the area, where Sikhism has been most power- 
ful. In Bombay Native Christians have increased during the last 
ten years from 130,000 to i8r,ooo. Of these 103,000 are 
Roman Catholics, ‘descendants of converts made by the 
Portuguese several centuries ago, who at the present day are 
ignorant and unprogressive.* The remainder is made up of 
recent converts to a variety of sects, among which the 
Salvation Army and the Anglican Church take precedence, 
'fhe figures show a large increase in the number of children, 
and ‘the secret of many of the conversions i.s to be sought 
more in the relations which the missionary bodies have been 
able to e.stablish with the famine waifs in their ori>hanage«, 
than in any general movement in the adult memberH of non- 
Christian communities towards accepting the revelation of tlie 
Gospel.* In Assam the Christian population, which now 
numbers 36,000, has more than doubled in the last ten years, 
largely the result of efforts of the Welsh and Baptist Missions 
among the hill tribes. In Burma, where converts have 
increased in ten years from 71,000 to 129,000, progress has 
been most rapid among the Karens, who are more amenable 
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to missionary effort than t^e Buddhist population. It is only 
since the annexation that missionaries have enjoyed free 
opportunities in Upper Burma, and the full harvest of their 
work is still to be reaped. 

Throughout the Empire the progress of Christianity in the Progress of 
period between 1872 and 1901 has been remarkable. It has 
about doubled its numbers in thirty years, rising from an Empire, 
aggr^te of one and a half to nearly three millions. Naturally 
Native Christians are most largely recruited from the classes 
outside the Hindu system. The missionary view lays stress on 
the labours of the early missionaries, the efficiency of the 
present body of workers, the dissemination of translations of 
the Scriptures, the improved status of Christians won by their 
own exertions, ihi* sjjread of education, benevolence in seasons 
of famine, and lastly, the impartiality and disinterestedness of 
the British (Jovemment, which has conferred so many benefits 
upon the people, and is known to be influenced by Christian 
principles. The (question of the large increase in Madras has 
been discussed from another point of view by Mr. hYancis, 
who points to the improved social position enjoyed by the low- 
caste man who embraces Christianity. He sums up by saying : 

* lire remarkable growth in the numbers of Native Christians 
thus largely proceeds from the natural and laudable discontent 
with their lot which possesses the lower classes of the Hindus ; 
and so well do the converts, as a class, use their opportunities, 
that the community is earning for itself a constantly improving 
(>osition in the puldic OKtimaiion*’ 


W. CROOKE. 
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CHAPTER IX 

I'Ol'ULATION 

There is probably no subject connected with India regarding tienemi 
which it is less easy to make statements of general application 
than that of its people. I'hc area is great ; the physical features Indian as 
and climate are highly diversified; and the population is derived 
from many different sources. 'I’he Dravidians of the south are Weitern 
the earliest inhabitant.s of whom we have any knowledge. l''rom peoples, 
the north-west countless hordes of many different stocks, includ 
ing in historic times Orceks, Scythians, Huns, Afghans, Mughals, 
and Persians, have, from time immemorial, found their way into 
India, driven thither by the pressure of other hordes behind 
them, or attracted by the prospect of plunder. Along the 
northern border the Himalayas opixise an impassable obstacle 
to the {lassage of large bodies of men, and the number of 
immigrants from this direction was never very latge ; but on the 
north-east the difficulties of transit to a great extent disappear, 
and there has been an extensive influx of various Mongoloid 
races. 'Ilte inhabitants of Aasam and Burma belong in the 
main to this stock, and the same element enters very largely 
into this physical type of the Bengalis. 'Po these racial 
differences must be added variations due to environment, which 
have been developed in the people during the course of the 
many rxmturies that have elai».sed since their first settlement in 
India*. In the north-west the dry climate, and the incessant 
struggles with man and nature in which only the fittest could 
survive, have combined to produce a brave and hardy race of 
good physique ; while the easy life in the steamy and fertile 
rice plains of the (rangetic delta, though encouraging a rapid 
increase in the number of its inhabitants, has sapped their 
energies and stunted their growth. 'Ilte small, weak, and timid 
Hindu peasant of Bengal differs from the tall, sturdy, and brave 
Sikh, or the turbulent and active PathSn, to a greater degree! 

' 'fh* Ahons an knowu to have greatly degenerated, both phyileally 
and morally, in the eoniw of the Mven oentuties daring which they hm 
been ecttled in Aenm, and this ixatlod ia a my abort one oompared eritb 
that fw which the balk of tlie people ef India have been donUlad then. 
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than does the Scandinavian from th/j Spaniard or the English- 
man from the Turk. The contrast is not less marked between 
the Gurkha and the Madrasi, between the Bhotifl of the Dar- 
jeeling hills and the Munda or Oraon of Chota Nagpur, or 
between the Angami Naga and the Maratha. The variations 
in type are often personal as well as local; and in some 
Provinces the higher castes may be regarded as being (with 
more or less intermixture of blood) the modern representatives 
of the Aryan and other dominant tribes who came to India 
in comparatively recent times, while the lower castes arc 
composed in the main of the earlier inhabitants whom they 
subjugated^ The Indian Muhammadans are mostly the 
descendants of local converts ; but they have received a certain 
infusion of foreign blood which, in Bengal at least, is often 
indicated by their sturdier frames, more prominent noses, and 
greater energy, as compared with their Hindu ncighbouns and 
congeners. 

With these marked differences in physical type, there arc 
equally noticeable divergences of social practices, dietary, and 
manner of living. At the same time, the people of India as 
a whole can be distinguished from those of Europe by certain 
broad characteristics. The native of India is, with a few marked 
exceptions, of slighter build and weaker frame than the 
European; his diet is, often from choice and often from 
necessity, wholly or mainly vegetarian ; he is deficient in energy 
and in capacity for sustained hard labour ; hLs earnings are 
much smaller, but his wants are simpler and more easily met — 
food grains are cheap, rents low, houses inexpensive, and 
clothing is often a matter of decency rather than of necessity* 
With the Hindus marriage Ls an obligatory religious .sacrament, 
und is practically universal: on the other hand widows arc 
often prevented from taking a second husband, and as girls are 
generally married at a very early age, this restriction renders 
unproductive a considerable section of the female population 
of child-bearing age. With the Musulmans, Animists, and 

> The Aiyana have fine, and the Dravidiaiis broad noses, and the 
indnence of race upon caste has been qilgnunmatically stated by Mr. Klsley 
in the dictum that a man's social status varies invcrsidy with the width of 
his nose. This apophthegm emphasizes a point of diflcrence which, though 
mote easily gauged than others, is by no means the only one. There aj% 
for instance, remarkable variations in stature ; and while in many Sikh 
regiments the average height exceeds $ feet 8 inches, in regiments rocmitad 
from Nepal it is only , 5 feet 3 inches. Hie higher castes have mutUy a 
fairer skin, a higher forehead, less ^jrominent lips and choek^booe^ and 
a more gtaceiul dgture than those at the bottom of the sooltl scales 
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Buddhists there is no religjpus sanction enjoining wedlock, but 
the practice is almost equally common ; the age at marriage is, 
however, higher than in the case of Hindus, and there is no 
bar on widow marriage, though it is often viewed with disfavour. 

'rhis universality of marriage tends to produce a rapid increase 
of population, and although this may sometimes be hindered 
by preventive checks, such practices are believed to be rare, 

'rhere are, however, well-marked positive checks ; for the sanitary 
conditions prevailing in India are by no means favourable to lon- 
gevity. The water-supply is often })olIuted, and in many rural 
areas no effort is made to remove filth and refuse from the neigh- 
bourhood of the houses in w’hich the people live. 'Fhey are 
thus exposed to diseases of all kinds, especially to epidemics 
of cholera, small-pox, and plague ; malarial affections and bowel 
complaints are also in parts vtTy prevalent. In the case of infants 
these adverse conditions are aggravated by unskilful midw'ifery, 
exposun*, and improper food. 'Die normal rate of mortality is 
thus very high, csixicially among young children. In years of 
drought it rises still higher, not so much on account of direct 
deaths from starvation, as through dysentery and diarrhoea due 
to the eating of improper food, general debility, and the 
epidemics of cholera so freejuent in famine years. 

According to the revised areas adopted in the (!!en.sus of 1901, Ai«a smi 
the Indian Empire contains 1,766,597 .square miles of country, JJJ’YJdiaT 
and is therefore greater by 1 2,000 square miles than the whole 
of Kuro{)e, excluding Russia. The l^rovinces under British 
administration comprise 1,087,204 square miles, or 61*5 per 
cent, of tint whole ; and the aggregate area of the Native States 
is 679,393 s(iuare miles, or 38*5 per cent. The population of 
the Empire us recorded on the night of March i, 1901, was 
294,361,056 pensons, or about one-fifth of that of the whole 
world, of whom 231,899,507 were enumerated in British 
tcsrritoiy, and 62,461,549 in the Native States'. 'Fhe latter, 

' A^hlalitin And Nq^l, in wliosti intemal Administmeioa the tiovem- 
mcvit of India dm not interfew nnd which were oiiUide the scope of 
the ('ensttf o|terAtions, arc not included in these figures. The area and 
IKipnlatlon of AfghlnistSa are roughly estimated at 446,000 square miles 
•ad itwr and a half million persons ,• of Neptl at 54,000 square miles and 
font million persons. Ai»art from this, the total area and ixipulation of 
Native States aw really somewhat larger than stated in the text, for the 
Census statlsties include the minor Native States of Burma and Assam in 
the British totals, and the CcttfUH operations did not extend to Bhutan* 

On the other hand, the figures for the Baluchist&n States have since been 
rcdti^ by a transfer of territory to British aflmlnlstratlon. The real totals 
for Native Sutes would now be, approximately— area, 765,000 wtuaw miles; 
l*opulatlon, sixty-four millions. 
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therefore, while containing more tjjian one-third of the total 
area, support considerably less than a quarter of the population. 
In India as a whole the average density is 167 persons to the 
square mile, viz. 213 per square mile in British territory and 
92 in the Native States. There are, however, great local 
variations; and while the fertile and well-watered alluvial 
tract forming the Gangetic plain .supports upwards of 400 
inhabitants per square mile, the great desert in the west of 
RSjputana has barely five. 

The following diagram brings out the relative area and 
population of the various Provinces and the chief Native States. 
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Each white diamond th«|rtiin represents 4 per cent of the 
total ana of India, and each black diamond 4 per cent, of 
the total population. 

If we take smaller areas as the basis of comparison, the 
differences become even more striking. A classification by 
Districts shows that a fifth of the total population of the 
countiy is congregated on less than a twentieth of the super- 
ficies, where there are more than 600 persons to the square mile ; 
a quarter more on a twelfth of the country, where the density 
is frtHn 400 to 600 per square mile ; and nearly a fifth on an 
eighth of the area, at a density of 200 to 400 per square mile. 

Taking these figures together, we find that nearly two-thirds 
of the total population of India occupy only a quarter of the 
whole area, while the remaining three-quarters of tliu area is 
still very sparsely inhabited and nowhere contains a.s many a.s 
aoo persons to the iuiuare mile. 

The greatest density of population is found in the great 
(iangetic; plain, and the next greatest in the narrow fringes of 
alluvium which lie lietween the sea and the elevated interior 
of the Peninsula. As a general rule, it may be said that high 
or low density is concomitant with huge or deficient rain&ll ; 
but there ore, of course, other factors to be reckoned with. In 
the western portion of the (Iangetic plain the rainfall is nut 
large ; but the want ts supplied by artificial irrigation from u 
network of canals, and the land thus supports many mon- 
inhabitants than it could otherwise find food for. Much also 
depends on the character and configuration of the surface, a.s 
in the uplands of Chotil Nfigpur, where there are extensive areas 
quite unfit for cultivation, and the {mimlation is thus very 
sparse in spite of a fairly copious rainfall. The influence of 
climate is also well marked, and the malarious iarai which 
stvstdies along the foot of the HimAlayas possesses &r fewer 
inhabitants than might be expected from its rainfall. Ijastly, 
there arc variations due to historical causes, os in Burma, 
which has but recently enjoyed a settled and civiliaed govern 
ment, and which, though half as large again as Bengal and 
flavoured by a good and regular supply of min, possesses less 
than ontMwventh the [X>pulati<m of that Province. 

'Phe Province of Assam, in the north-eastern ciwner of the I^mUiUon 
Emiare, baa ($,126,343 inhabitants, or an average of 109 lu the 
square mile. The density varies from 353 per stpiarc mile in on Pt®. 
the open alluvial pliuns of the Surmfi valley to io8 in 
valley of the Brahmaputra- which, though in parts very fertile, 

(xmtains huge areas that are unhealthy or unfit for eultivation, 
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and suffered until early in the ninelj^enth century from pillage 
and rapine — and only twenty-seven in the hills of the Assam 
Range and Lushai, where much of the land is uncultivable and 
the memory of head-hunting and predatory expeditions is in 
some parts still fresh. 

Hengai. The great Province of Bengal \ with more than seventy-eight 
million inhabitants (including 3*7 millions in the Native States 
attached to it), has, on an average, 413 persons to the square 
mile. Among its natural divisions the highest density (636 pta- 
.square mile) is found in the alluvial plains of North Bihar, and 
the lowest (152) among the hills and ravines of the ChoU 
Nfigpur plateau. Between these extremes the other divisions 
follow an order dependent in the main on their relative fertility. 
Central Bengal has 5 o 8 persons to the square mile; West 
Bengal, which contains the populous Districts of Hooghly and 
Howrah, 591 ; Hast Bengal, 514 ; South BihSr, 5x1 ; the coast 
strip of Orissa, 508 ; while North Bengal, which is traversed 
by the sparsely populated semi-laterite formation known 
as the Barind, clroi).s to 483, the lowest density in the plains 
of the delta. The most thickly peopled District is Howrah, 
where the attraction of lucrative employment in the jute mills 
has raised the mean density of the entire area to x,668 
persons per square mile, and that in rural areas, excluding the 
city of Howrah and the municipality of Bally, to Jute 

cultivation docs for Dacca what jute manufacture does for 
Howrah ; a soil enriched by perennial silt and watered by an 
unfailing rainfall here supports 952 persons per square mile 
In North Bih&, the county of the petty proprietor, who dings 
to the soil at the cost of endless subdivision of property, 
MuzafTarpur has a density of 9x7 per square mile, and Sftcan 
of 907. The scantiest population is found on the outskirts of 
the Province, where the density falls in [some parts to twenty- 
three to the square mile. 

Bombay. The Bombay Presidency, with a population of 25,468,209, 
of whom more than a quarter are in the Native Stales, has an 
average of 135 persons to the square mile. Kxcept along the 
Indus and the canals fed from it, the whole of Sind is a desert, 
and the density is only half the general mean. South of Sind, 
the fertile and wcU-cultivated plains of Cujarat support a 
population of 267 to the square mile. Below the wall of the 

^ In 1905, tn extensive scheme of redistribution wis efTected, by which 
Eastern Bengal, with Assam, became a new Lieutenant-Ooveraotihip, 
while transfers of territory were also made between Bengal and the Ceatmi 
Provinces, See Table IV a (p. 491). 
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Western Ghats, which ru^in a continuous chain from Gujarat 
to South Kanara, the rice-bearing areas on the coast, sure of a 
regular rainfall on the first contact with the south-west monsoon, 
have a density of 221 to the square mile. The Deccan table- 
land, cut off by the hills from the main onset of the monsoon, 
has a scanty and uncertain rainfall, and the density falls to 159. 

In the extreme south, above the Ghat line, the Bombay 
Carnatic, more fortunate than the arid plains of the Deccan, 
enjoys fair immunity from risk of crop failure and finds support 
for 190 persons per square mile. 

With an area of 236,738 sriuare miles, the population of Burma. 
Burma is barely ten and a half millions. The mean density is 
only forty-four persons jHir .square mile, but it ri.ses to fifty-five 
if the sparsely inhabited Shan Status and Chin Hills l>e left out 
of account. The sub-deltaic tract of Imwct Burma lying 
round Promu has ninety persons to the square mile. I'he dry 
/.one of Upper Burma, with its centre about Mandalay, comes 
next with seventy-nine. Then follows the coast strip, from the 
borders of Chittagong to the Malay Peninsula, with fifty-five ; 
and last of all comes the wet tract of Upper Burma, which 
contains only fifteen {lersons to the stiuare mile. 

The population of the (Central Provinces, including Bcrar ’ Centatl 
and the dependent Native States, is 14,627,045, and the Worinew. 
mean density is 109 persons pur sciuare mile — 161 in the 
Nllgpur country, 155 in Benlr, 145 in the Narbada valley, 114 
in the Vindhyu plateau, and 78 in the Districts adjoining 
the SAtpura range. 

The Madras Presidency has forty-two and one-third million Madrw. 
inhabitants (of which somewhat more than four millions belong 
toats Native States), or 270 persons to tlie square mile. The 
density is greatest on the west coast (368 pur square mile), and 
least in the Agency tracts—thc forest-clad ranges which form 
the background of the tliruc nmthem Districts— rriiere it is 
only sixty-nine. In the Deccan it is twice as great as in the 
Agency tracts. On the cast coast, die Telugu country, which 
indud^ the deltas of the Godflvari and Kistna rivers, has 303 
persons to the square mile; and the Tamil country to the 
soutli of it, with the fertile delta of the (^uvery river and the 
area commanded by the Periyflr irrigation scheme, 358. In 
Uu; Tanjore District, in this tract, the density rises to 605 per 

■ The PiodoM of B«rir (araa 17,710 Miaani nilet; po]mIation 2 ,tH) 7 f 49 i ) 

Sfitieitaini to tho NlxSm of Hyderabad, but hM been administered sfaMC 
i 8|3 by the BritiAi (kwerament, to wUeh it hu now been granted on 
isnrpetiwl ioMr. It was attabhed to tiio Central PrdvinoM fat October, 1903. 
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square mile, while in one of the talq^s in the Cochin State, on 
the west coast, it reaches the phenomenal figure of 1,920, or 
133 more than in the Srinagar thana of the Dacca District^ the 
most thickly peopled rural area in Bengal. 

I>iuijaband In the Punjab and the North-West Frontier Province taken 
the North- together, but excluding Malakand, Dir, Sw^t, and Chitral, and 
ftrmtier *e Baloch trans-frontier area in the ShirSni country, the 
Prownce. population is a little less than twenty-seven millions, and the 
average number of persons to the square mile is 180. British 
territoiy in the Punjab has a density of 209 per square mile; 
the Frontier Province, 141 ; and the Punjab States, 121. Of 
the natural divisions, the Indo-Gangetic Plain, west, has 316 
persons to the square mile; the Sub-HimSlayan tract, 300; 
the north-west dry area, 97; and the HimSlayan area, only 
77. In British territory the density ranges from 641 in 
Jullundur District to forty-two in the Kurram valley. The 
Chenab Colony, a desert recently tran.sformed by irrigation 
into a garden, has already 214 person.s to the square mile, 
a den.ser jjopulation than twelve out of the twenty-eight 
Districts in the Punjab as now constituted. 

United The population of the United Provinces is about forty-eight 
l*rovinccs. ^ jjjiiiions (800,000 in Native States), and the average 
number of persons to the square mile is 432, viz. 445 in 
British territory, and 15S in the two Native States. The 
Himalayan west region, i.e. the mountainous tract in the north, 
has only eighty-seven people to the square mile. In the south, 
British Bundelkhand and Mirz&pur District have 202 and 
207 respectively. The other natural divirions exhibit a con- 
tinuous increase in density from wnest to east The wcMem 
Sub-HimJllayan Districts support 441 petBons to rite square 
mile, and the eastern 566 ; in the Oangetic plain 546 are found 
in the western portion, 577 in the central, and 75t in the 
eastern. Excluding cities, there ate twelve Districts with less 
than 400 persons per square mile, fourteen with between 400 
and 500, and twenty-two with a higher density. The most 
populous District is i^lin, in the extreme east, which supports 
791 persons on each square mile of area. ■ 

Native The statistics for the Native States ‘other than those already 
.State*. referred to along with the Provinces may be more briefly dealt 
with. Bacoda, with barely two million inhabitants, has as8 
persons per square mile ; the Central India Agency, with 8} 
millions, has 109 j and the lUjputKna Agency, with 9I mflllotui, 
ha.s 76. The mean density in the latter case is greariy rsdotied 
by the almost waterless desert in the west and the broken and 
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forest-clad country in the |outh : in the eastern States it rises 
to 165 persons per square mile, which is nearly as great £us that 
of the most populous part of the Central India Agency. The 
Kashmir State is one of the most sparsely peopled tracts in 
India, and with 81,000 square miles of area has less than 
3 million inhabitants, or 36 per square mile. The population 
of Hyderabad exceeds 1 1 millions, and there are 135 inhabitants 
to the square mile : the density is greatest in the eastern and 
southern tracts. Mysore has 5^ million inhabitants and 
a mean density of 188 to the square mile: in the open level 
country to the east the density i.s 200, and in the hilly country 
sloping down from the Western (ihats only 124. 

For Census purposes lh<: term ‘town* was held to include all Towns and 
municipalities and cantonments, and any other continuous 
collections of housiis, permanently inhabited by not less than 
5,000 i)ersons, which seemed to jK)Ssess a distinctly urban 
character. One-tenth of the people of India were enumerated 
in places answering to this description : of these more than 
half were found in places with at least 20,000 inhabitants, 
about one<*fifth in towns of from ro to 20 thousand, and the 
rest in smaller towns. The tendency towards urban aggr^a- 
tion is most marked in Bombay, BerSir, and KtLjputAna, the 
homes of the MUrwSrls, FSrsfs, and other enterprising trading 
communities \ and least so in Bengal, and in various remote 
tracts on the borders of the Empire where there is but little 
trade and the means of communication are inferior. The 
smallness of the url^an {K)pulation in Bengal may be ascril>ed 
ixirtly to the character of its people, who have no great genius 
for trade ; fmrtly to its past history, which has not been such 
as to encourage the growth of towns save at the old seats of 
government; and partly to the absence of any consideKablti 
seaport excei>t Calcutta, In Bengal proper, and in the 
Punjab^ where the Muhammadans are most numerous and 
are drawn mainly frem local Kources, they appesr to take loss 
readily to a town life than the Hindus; but elsewhere the 
reverse is the case, and in the United and Central Provinces, 
in Madras, and in many of the adjoining States the proportion 
of Muhammadans in towns is double that of Muhammadans 
in the population at large. 

According to the Onsus returns there are 728,605 villages 
in India, with an average pojmlation of 364, but these figures 
refer to units of a very heterogeneous character. In aom^ 
pbbces the village was ta^ to be the area demarcated in the 
course of a survey, corres|)onding more or less to the £ii|^ 
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parish or the Teutonic mark, while |lsewhere it was a collection 
of houses bearing a separate name, i. e. a residential village. 
The character of the latter also varies greatly. Sometimes, as 
in the Deccan, the people reside in walled and fortified villages, 
a reminiscence of the troublous period which preceded British 
rule, and which, in Baluchistan^ and the Frontier Province, 
led also to the erection of towers of refuge to which the villagers 
might betake themselves in time of danger. Elsewhere, as in 
Bihar, the fortifications disappear, but the houses are still 
closely packed together with no intervening spaces for orchards 
or gardens. Elsewhere again, as in the greater part of Madwus 
and Bengal proper, the houses, while still collected on a com- 
mon site, are well separated and each stands in its own ground. 
Sometimes, as in Upper Assam and on the west coast of the 
Madras Presidency, there is no regular village site at all, and 
each cultivator makes his dwelling-place where it suits him 
best, either in the centre of his fields or on some adjacent 
j)atch of high ground, such as the bank of a stream. In the 
joint delta of the (ianges and Brahmaputra, where the country 
is heavily inundated during the rainy season, the houses are 
congregated witliin very narrow limits, on mounds laboriously 
thrown up during the winter months when the water tem- 
porarily disappears. 

The list of places treated as towns in 1901 differs from that 
of the previous enumeration ; and the Census figures, which 
disclose an apparent increase of 7-3 per cent in the urban 
compared with on increase of only 2*4 per cent in the total 
population, cannot therefore be wholly relied on But there is 
no doubt that towns are growing in both number and popula- 
tion, owing to the expansion of large industries, such as cotton 
and jute mills and railway workshops, and tho development of 
new trading centres, which has been stimulated by the great 
improvement in communications effected in recent years. 
There are still, however, in the whole of India only twenty-nine 
cities with a population (including military cantonments adjoin- 
ing) of not less than 100,000 inhabitants, compared with thir^- 
nine in England ; and their aggregate population is not much 
more than one-fiftieth of that of the whole country, whereas in 
England it is one-seventh. Some of the Indian cities, such as 
Mandalay and Patna, which grew up under an entirely different 
set of political and commercial conditions, are declining, while 
others of later origin, or which have benefited by recent 

> That ia to wy, where the people live in settled vUlagei. The great 
majority of the lahabitents on fills ^Id frontier aie nomadio. 
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industrial and commercial^developments, are growing rapidly. 

Of the newer cities, the most extraordinary progress is shown 
by Rangoon, the population of which has increased in thirty 
years from less than 100,000 to nearly a quarter of a million. 

The growth of Karachi i.s only less notable than that of 
Rangoon; while among inland towns that have prospered 
through manufactures, Cawnpore and AhmadibSd may be 
mentioned. It is impossible within the narrow limits of the 
present chapter to discuss this subject at all fully, but we may 
consider briefly the statistics for the three great Presidency 
cities. The population of each of the other principal towrus, 
and its increase or decrease since 1S91, will be found in 
Table V (p. 492). 

Calcutta was founded by Job Chamock, who, about 1686, Caleutu. 
occupied on behalf of the It^o-st India Company the three 
villages which then existed on its site. The population of the 
settlement in 1710 was only 10,000 or ia,ooo; but it grew 
rapidly, and by the middle of the eighteenth century it was 
estimated to be about 300,000 ; it was probably about 400,000 
in x8$o, and in 1872 the first actual enumeration showed it to 
be 633,009 s In 190T it had risen to 847,796, exclusive of 
101,348 persons in areas which are structurally an integral part 
of Calcutta though outside the jurisdiction of the ('olcutta 
municipality, and also of 157,594 in Howrah, which lies along the 
opposite bank of the Hooghly and is as much a i>art of Calcutta 
as Southwark is of London. With these additions, the capital 
of India (xmtains a population of 1,106,738, and takes a place 
among the twelve largest eituis of the world. The avemge 
number of inhabitants per acre is forty-one, but it rises to 
sixty-eight if we exclude the <‘antonmcnt of Port William and 
the extensive nuddan adjoining: in the three most crowded 
wards it ranges from soi to aii. Barely one^hiid of the 
residents of Calcutta claim it as their birthplace ; the others are 
immigrants, of whom the vast majority are divided in almost 
equal proportions between natives of adjacent Districts and 
Cuttack on the one hand, and of Bihilr and the United Pro- 
vinces on the other. The males outnumber the females in the 
ratio of two to one. 

The population of Bombay was about 10,000 in i66i, when itombiy. 
its possenion passed from Portugal to England by the marriage 
treaty between Charles 11 and Catherine of Bragansa; fourteen 
years later it hod risen to about 60,000; and in 1836 it was 

' This h tht popnUtion, at that time, ot th« whole ana bow Inetnded 
within nnntdiial Umiio. 

VOI. 1. II h 
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estimated to be 236,000. In 187^ it was 644,405, and in 
1S91, 821,764; but in 1901 it had Men, owing to the ravages 
of plague, to 776,006. The greater part of this decrease of 
6 per cent, is, however, believed to have been due, not to a 
permanent reduction of the population, but to the temporary 
departure of many of the regular inhabitants owing to fear of the 
plague which was raging at the time of the Census ’ , The average 
number of inhabitants per acre is fifty-one, but in the most con- 
gested tracts in the heart of the city it rises to nearly 600, 
Three-quarters of the inhabitants are immigrants, of whom a 
quarter come from the neighbouring District of Ratnagiri and 
about the same number from Poona and Sstt^ra taken together : 
as compared with Calcutta the number who come from distant 
parts is small. Only 38 per cent, of the population are 
females. 

Madras. Madras, with 509,346 inhabitants in 1901 against 397,552 in 
1871, ranks next to Calcutta and Bombay, but is of much smaller 
industrial and commercial importance. There are, on an average, 
twenty-nine persons per acre; males and females are almost 
equal in number ; and one-third of the people are immigrants, 
mainly from other parts of the Presidency. 

Houses The houses found in India differ greatly from those of 

worn England. In England a single building contains at least one 
family and sometimes several ; but in India it more often hap- 
pens that the same family occupies several buildings and, so 
as the manner of occupation is concerned, the enclosure within 
which the buildings are arranged corresponds to the English 
* house’ more closely than do the buildings themselves. In 
some parts of India, therefore, the term ‘ house ’ was defined 
for census purposes as the enclosure, without reference to the 
question whether the buildings within were occupied by one 
family or by several; but in Bengal, the United Provinces, 
Burma, and Assam the social aspect was held to be of primary 
importance, and a ‘hou.se' was defined as ‘the residence c)f a 
commensal family.' It might be anticij)ated that the variations 
in the definition would greatly affect the average number of 
persons per house. This, however, is not the case ; the number 
is high in the Punjab and Kashmir (6 [)er house and upwards, 
compared with a general mean of 5*2), but elsewhere it is 
generally very uniform; and the figures for Bombay and 
Madras, ^here the ‘enclosure* criterion was adopted, differ 
scarcely at all from those for Bengal and Burma, where the 

^ A special enwenutiem, 1 ^^ oe the aiaht of Pebmiify 9, xpod^Mtoraed 
the popolatioii of Bombiy elty at 96s,ooo. 
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‘family' was the standaril The inference is that, except in 
Northern India, the enclosure is generally the residence of 
a single commensal family. 

We have hitherto been dealing with the state of things dis- Growth of 
closed by the Census of March, 190J. Let us now consider 
the statistics with reference to the changes which have taken 
place since the first systematic attempt to ascertain the popu- 
lation of the Indian Empire, which was carried out between the 
years 1867 and 1872. This pioneer enumeration was ad- 
mittedly very rough and imperfect, and many of the Native 
Stales were left out of the count. The first synchronous Census 
on the modern system’ was taken in February, t88x : the 
operations extended to the whole of India, as the term was 
then understood, oxctjpt, Kashmir and various small remote 
tracts, and a much higher standard of accuracy was arrived at, 

February, 1891, witnessed the third decennial Census, which 
included within its scope U[)per Burma and several other newly 
acquircHl tracts and, in {K>int of accuracy, left nothing to be 
desired, save perhaps in a few of the wilder and more inacces- 
sible tracts. The |K>pulation disclosed by each enumeration is 
shown below ; but it must be remembered that these figures 
make no allowance for the inclusion of new areas within the 
scope of the operations, or for the artificial changes due to 
l>ettcr arrangements : ■ 


l>tw of Contufl. 

PopulAtiun. 

Variation per i*«‘nt 
hinrt* pre^viouM 
Ofi^uw, 

I 867 lo 187a 

io6,i<^>i,36o 


1K81 

»ll3.«y6.33» 

+ 25.1 

t»9l 


+ I 3 ‘X 

leoi 


+ a *4 


It is estimated in the Census Report for 1901 that between 
the years tSjt and (88c there was probably no real growth of 
po[)ulation, and that in any case it did not exceed r<5 per cent ; 

* Unto this system the whole country It divided into blocks oontainlng 
atmt foity-ftve houses, etch of which fs In ohantu of sn enumerator who 
enters befoiehand in hit schedules full dotalls for each person ordinarily 
mddeut In his block Kxoept In tlm more remote areas, where the final 
revision is eifected In the daytime or, in exceptional cases, ii» dispensed 
with altogether, this preliminary record Is corrected on the night of the 
(*ettBos with rt^ferenec to the penons then actually present, absentees being 
struck out and new-comers entered in the schedules. The work is oheckid 
at all stages by a regular chain of inpervislug officers Further details wUI 
be fonmt in the Introduction to the Mia Cfmus AV/wV for ipoi* 

il h 2 
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for the next decade the true increment is placed at 9*8 per 
cent,; and for that preceding the Census of 1901 at 1-5 per 
cent., this last figure being the resultant of an increase of 3*9 
per cent, in British territoiy and a decrease of 6*6 per cenU in 
the Native States. The first of the above periods included the 
disastrous years 1875-8, when famine conditions prevailed 
over a great part of the Peninsula, reaching a climax in Mysore, 
which is estimated to have lost a quarter of its population, 
while there were several less severe famines, such as that in 
Bihar in 1874. The next decade (1881-91) witnessed a 
' succession of exceptionally good seasons, and the population 
grew rapidly, as it always does after a .set-back rc.sulting from 
a catastrophe like famine, which causes a high mortality among 
the very old and very young, and among persoas suffering from 
infirmities or otherwise of enfeebled physique, while healthy 
persons in the prime of life sustain a comparatively small diminu- 
tion in their numbers. The birth-rate is thus not permanently 
affected, while the mortality for the next few ycar.>< is excep 
tionally low, owing to the disappearance during the famine of 
a very large proportion of those who would otherwi-se have 
succumbed at a somewhat later date. 

Conditions It is a matter of common observation that good scasouH and 
bad go in cycles, and the succession of prosi)erous years between 
l^pula- x88i and 1891 was followed by a series of lean ones in the 
tionjiSpi- ensuing decade. In 1891-2 there was sc^arcity over a con • 

‘ siderable area in Madras and Bombay, and in parts of Bihftr. 
In 189s a weak monsoon led to exten.sivc crop-failure in the 
southern Districts of the United Provinces ; and a sudden 
cessation of the rains of 1896 resulted in famine over an area 
of about 307,000 square miles with a population of nearly 
70,000,000 : on the average 2,000,000 persons were relieved 
daily during the twelve months from October, 1 896, to September, 
1897, and the number rose to more than 4,000,000 at the time 
of greatest distress. In 1899 the monsoon again failed, and 
the results were even more disastrous, for though the populalion 
affected was slightly less than in 1896-7, famine conditions 
prevailed over an area half as great again and with less easy 
means of communication ; the drought was muc:h more severe ; 
the people had not yet recovered from the previous visitation; 
the mortality among cattle from want of fodder and water was 
far heavier ; and the most seriously affected tracts lay for the 
greater part in Native States, where the relief organisation was 
less perfect than in British territory. In the height of this 
famine there were for weeks together more than 6|000|000 
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persons in receipt of relief. On a comparison of the Census 
figures of 1901 with those of 1891, it is estimated that during 
these two fiiminc periods the death-roll exceeded the normal 
mortality of non-famine years by about 5,000,000, of which the 
greater portion occurred in the Native States. But only a 
small proportion of this abnormal mortality was due to actual 
starvation. Most of it was caused by fever, cholera, and other 
epidemics, which arc always unusually prevalent and fatal in 
times of drought and scarcity. Their prevalence at these seasons 
is due to the pollution of the scanty water-supply, and to the 
collection of large bodies of people on relief-work.s, and also to 
insufficiency of proper food, which, though not resulting in 
starvation, is serious enough to reduce the resisting power of 
the population to attacks of disease. I'he diminished vitality 
of the people, kid also to a heavy fall in the birth-rate, but this 
was to some extent counterbalanced by an unu.sually high rate 
of rei>roduction when the people had recovered their normal 
condition. 

Another adverse circumstance of this decade was the plague 
epidemic which, commencing in Bombay city in Septem- 
ber, 1896, hod caused a mortality of at least three-quarters of a 
million by the date of the last Census. That a period which 
witnessed two of the greatest famines of the century, and the 
appearance of a new and deadly disease, should have shown 
any growth of population is due partly to the efficiency of the 
famine relief operations, and partly to the remarkable com- 
mercial and industrial progress which is now taking place-' the 
construction of railways, the extension of irrigation, the spread 
of tea and jute cultivation, the development of the coal-mines 
of Bengal and the gold-fields of My.sore, the opening of jute and 
cotton mills, and other similar undertakings, which have added 
to the geneml prosperity of the country and created many new 
forms of employment for the great class of landless labourers. 
As already mentioned, the famine administration was for more 
efficient in British territory than in the Native States, and it is 
mainly in British territory that the great industrial development 
descrilKid above has taken place. 

Witli this steady growth of imputation in a country which 
already contains one-fifth of the world’s inliahitants, the 
question arises whether the time is not approaching when it 
will have more inhabitants than it can supimrt ; but an exam- 
ination of the fhets shows no cause for alarm <it present Apart 
from the non agricultural forms of empbymunt which, os we 
have seen, are ra|ndly growing in imimrtance, it seems certain 
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that, even in the most crowded tracts, more scientific farming 
woidd greatly increase the present produce of the soil. There 
are, besides, many parts, e.g. Burma, where, even under pre.sent 
conditions, ample scope remains for expansion ; and many 
others, such as Western R^jputfina, where, with the aid of irriga- 
tion, crops might be grown on what is now a sandy desert. 
Overcrowding, moreover, is a purely relative term, and the 
densely inhabited Districts of Eastern Bengal form one of the 
most progressive and prosperous tracts in the Empire. In 
India, as a whole, the greatest growth of population since 1891 
has occurred in Districts which in that year had already a 
density of from 500 to 600 persons per square mile. 

Details for In Assam about half the increase of 12 per cent, during tlu^ 
lro™ces preceding the Census of 1901^ is accounted for by 

Assam. ' inclusion of Manipur and South Lushai, which were not 
dealt with at the previous enumeration. A great ijart of the 
remainder is due to the immigration of ctoolics to the tea 
gardens, and the foreign-born population has risen from one- 
half to three-quarters of a million. I'lie most rapid progress is 
shown by the two great tea Districts of Upper Assam, I^akhim- 
pur and Sibsagar, which have added 46 and 24 per cent, to 
their population since 1891 ; the former now contains three 
times the number of inhabitants recorded in 187a. I^wer 
down the Brahmaputra valley the obscure fever epidemic known 
as iald agar has caused an appalling mortality* Nowgong 
District has lost 25 per cent, of the population r(M:»)rde(l in 
1891, and Kilmnlp 7 per cent; but there are signs that the 
force of the epidemic is .slackening, and when it disappears a 
rapid recovery may be anticipated, The immigrants importcKl 
for the tea gardens show a growing tendency to settle tiown 
permanently as cultivators on the expiration of their garden 
contracts, 

Bengal. The great Province of Bengal has a recordtrd iiKTCasc <iuring 
the decade T89r-t9ox of nearly 4,000,000, or 5*1 |)cr c^ont 
Among the natural divisions of the Province?, Ea.st lk?ngal 
comes first with an increase of 10-4 per cent. ; Chota Nflgjmr 
has 7*8 ; West Bengal ami Orissa, 7 ; North Bengal, 5*9 1 and 
Central Bengal, 5-1 per cent. In North Bihar the po(Hilatuin 
is virtually stationary, and in South Bihar it has docUmd 
3'6 per cent East Bengal enjoys a copious and regular min- 

^ For det^Ui of ijoiorwo or doureMuio by Provinces, see Table HI (p. 4po). 
In the present seotteme the ftgum for ooch British Prorlnee include dtoee 
of its depBndent Ketive St«t^ end BelnchUtan U not dealt with, m It 
was enumerated for find time in 1901; 
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fall ; the fertility of the syil is renewed every year by fresh 
deposits of silt, brought down by the Changes and the Brahma- 
putra ; the climate is, on the whole, a healthy one ; and the 
people have profited greatly by the rise in general prices and 
the introduction of jute cultivation. The gain in Chot^ 

Nagpur would have been much larger but for an enormous 
amount of emigration to Assam and North Bengal. The 
figures for West and Central Bengal are the net outcome of a 
decline, or a merely nominal increase, in low-lying tracts where 
the drainage is defective and malaria i.s prevalent, and of a 
comparatively rapid advance in the neighbourhood of Calcutta 
and the Burdwfm <'oal-fields, which attract numerous immigrants 
from elsewhere. Famine prevailed in North Bihar in 1897 ; 
but the stationary <*onditioii <)f this tract is due to the unheallhi- 
ne.ss of its tarai^ and the prevulemie of plague in Silran I )istrict, 
mth(;r than to famine Iohhck. Blague is also the main cause of 
the dec:adcuce in South Bilulr, which is greatest where the 
epidemic was most virulent. 

llie Bombay Presidency was hard hit by the famine ofBomlxiy, 
1876*8) and its population was very little larger in t88x than 
it had been in 1872. During the next decade the increase was 
15 [>cr cent. ; but between 1891 and 1901 there were frequent 
and severe outbreaks of plague, cuiusing a total mortality of 
from one-half to two-thirds of a million persons, os well as two 
famines, witli the result that the Census of 190X showed a net 
decrease of 5 per c.ent., the resultant of a loss of i‘6 per cent, 
in British territory and of 14*5 per cent, in the Native State-s. 

'Baking the main divisions of the Presidency, Sind relies on 
irrigation and is largely indejiundent of the rainfall ; and the 
extension of its canal system, coupled with the ojaining of new 
railways and greater facilities for immigration, has resulted in a 
gain of nearly la per cent. A moderate improvement was 
n^corded in the Konkan (or coast) Districts, and the Carnatic 
(inland southern) Districts showed only a nominal decrement ; 
but in the Deccxin, where the famine of 1897 was most severe, 
there was a deidine of 4*3 ])er cent. C^ujarfit, which bore the 
brunt of the famine of 1900, had a loss of 13 per cent, in 
Britiiih Districts ; its Native Stattts Kuirer(.^d evtm more severtdy, 
the Ions in some cases amounting to a quarter, and even a thir^ 
of tlie (K^pulation recorded in 1891. 

UpiKir Burma was atinexcd in 18H6, and the census figums Burma, 
for the two earlier enumerations rofe^r only to fx)wer Burma, tho 
|H>pulation of which was returned at 3,747,148 in 1873. But 
ttfMtrt from the addition of new territory, the rate growth has 
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been very rapid, amounting, in the case of l-iower Burma, to 
24i per cent, in the decade 1881-91, and ar per cent, in 
the ensuing ten years. The corresponding rate for Upper 
Burma during the latter period is 17! per cent. ; but It falls to 
II per cent, if we exclude from the comparison the figures for 
several Districts where the count of 1891 is believed to have 
been defective. Emigration accounts for all or most of the 
difference between this rate and that recorded for Ix)wer Burma. 
Burma is perhaps the most prosperous and progressivf of all 
the Provinces, and much has been done in recent years to 
develop its resources. A few Districts in Upper Burma were 
slightly affected by famine in 1896-7, but I^owor Burma 
escaped, and was one of the principal granaries whence the 
needs of other parts of India were supplied. The immigrants 
from outside the Province (about 475,000) are more numerous 
by nearly 50 per cent, than in 1891, and the quantity of rice 
exported has risen in the same proportion. Cultivation has 
extended enormously, especially in the great rice-growing 
Districts m the Irrawaddy delta. 

Central The Census of 1881 disclosed an increase of 24 per cent, in 

Provinces, the population of the Central Provinces, including Berdr, but 
much of this was due to defective enumeration in 1872, 
especially in the wild and sparsely inhabited Native States* In 
1891 the total population stood at 15,842,296, representing u 
further advance of 1 1*4 per cent. Then followed a .sucettssion 
of bad seasons, culminating, in 1896-7, in the first great local 
famine since the commencement of British rule, which was 
followed, after a smgle year’s respite, by the widespread calamity 
of 1899-1900. Epidemics of cholera prevailed in seven years 
of the period, and malarial fever was unusually rife and severe. 
These disasters, coming upon a weakened and impoverished 
people, reduced their number in 1901 to a figure less by 8 |ier 
cent, than that recorded ten years previously. The weakest 
suffered most, and the rcsourcclcss, suspicious, and improvident 
aboriginal tribes sustained a far greater diminution than the 
Hindus, among whom again the low castes suffered more than 
the high. The age statistics show that the mortality was highest 
among the very old and the very young, and that the decrease 
in the number of persons at the reproductive ages has been 
very slight. A rapid recovery from the losses of this disastrous 
decade may therefore be looked for; and, should no fresh 
calamity intervene, the pojnilation in 1911 will probably be 
found to exceed considerably that recorded in 1891. 

Madras. Between the years 1871 and 1901 there was, according to 
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the Census, a net increase in the population of the Madras 
Presidency of close on 2^ per cent. In the first of the three 
decades, which witnessed the disastrous famine of 1877-8, 
the returns showed a fall of nearly one per cent., and this 
would have been far greater but for the imperfection of the 
enumeration of 1871. The next decade was a period of good 
seasons and recovery from famine losses, and the population 
grew by 15 per cent,, the gain being greatest in the Districts 
which had suffered most from the famine. The ten years 
ending in 1901 yielded a moderate increase of 7*8 per cent 
'Fhough there was no actual famine during this decade, there 
were three years of scarcity, and extensive emigration took 
place, especially to Ceylon and Burma, the net loss by the ebb 
and flow of |)opuIation Ixiing estimated at 858,000, com{>ared 
with 550,000 in 1891 : there were also a few small outbreaks 
of iilaguc. 

Thu Native states of the Punjab were enumerated for the Puijabaiid 
first time in 1881. In that year the population of the British 
Districts of the Punjab, including the present Frontier Province, Frontier 
was greater by 7-1 fier cent, than that recorded at the previous f*n>vlnee, 
enumeration of 1868. The natural rate of increase during 
this period hod been checked by two famines ; but the next 
ten years were years of prosperity and recovery, and the 
(Icnsus of 1891 showed a gain of iO'7 |»er cent,, to which 
British and Native territory contributed in eiiual proportions. 

In 1901 there was a further advance of 7 per cent., the net 
outcome of an increase of 14*4 per cent, in the h'rontier 
Province, of 6-9 per cent, in the Punjab proper, and of 3-8 per 
c;ent. in titu Native States. Famine prevailed in 1897 and 
{900, chiefly in the KOUth*eastern Districts, but the consequent 
mortality was small. On the other hon^ there was a great 
development of irrigation, esiiccially in tliat derived from the 
(JhonAb river, whereby on area of more than 3,000 square miles 
has been transformed from a barren waste into one of the most 
fertile wheat-producing tracts of Northern Indio, and a scanty 
|x>puiation of jsutoral nomads has been replaced by settled 
cultivators numbering more than thrcc-ciuarters of a million. 

'Phcrc has also Itcen a rapid growth of mill industries, fostered 
by the cheaper fuel now olitaitutble from the Bengal coal- 
mines. 

Oudh was annexed in 1856, and a (lensus was takem in 1869. Ihitted 
'rite population then recorded, combined with that of the I’mdnoss. 
I’rovincc of Agra, according to the enumtuation of 1872, showed 
Ml inerrease of 5<3 per cent, in 1881. 'Phis was followed by an 
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advance of 6-2 per cent, in 189X, and of 1*7 in 1901, In the 
first of these three periods the recorded rate of growth was 
exaggerated by the relative incompleteness of the earlier enu- 
merations, and real progress was retarded by the famine of 
1877-9. During the next ten years the seasons were good 
and the increase was real After 1891 the Provinces suffered 
from a succession of bad harvests, culminating in widespread 
famine in 1897 ; the efforts made to alleviate the distress were, 
however, successful in preventing serious loss of life. I'he 
heavy rainfall of the earlier years of this decade led to severe 
epidemics of malarial fever which, in 1894, not only raised the 
death-rate to an exceptional height, but so sapped the vitality 
of the people that the number of births in 1895 was abnormally 
small. The resources of these Provinces seem insufficient, 
under present conditions, for the support of the whole popula- 
tion, and for many years past large numbers of the inhabitants 
have been seeking a livelihood elsewhere, especially in the 
lower part of the (iangetic delta. The number of these 
emigrants had reached \\ millions in 1901, when Ihe net loss 
by migration was approximately 830,000 compared with 571,000 
ten years previously. These figures arc exclusive of emigration 
to the West Indies, Natal, and Fiji, which caused a further net 
loss during the decade of about xoo,ooo, and also of that to 
NepUl, for which no accurate information is available. 

Native Many of the Native States were omitted from the scope of 
the earlier enumerations, and even where they were included 
the operations were not carried out with the same degree of 
accuracy as in British territory, and the results are less reliable. 
No useful purpose would therefore be served by considering 
the variations in their population prior to 189X. It will suffice 
to say that they are for the most part sparsely inhabited, and 
that in normal times a fairly rapid growth of population may 
be expected. The famines of the last decade fell with the 
greatest severity on many of these States, and the Census of 
190X thus showed a net decrease, as compared with its im* 
mediate predecc.ssor, of $'4 per cent., or of 6«r) i^er cent if 
we exclude the artificial gain due to the enumeration of new 
areas. The results for the States in political relation with I.rOcal 
Governments have already been discussed under the Provinces 
to which they are attached. Among those which are directly 
under the Cik>vemment of India, the loss was greatest In the 
tracts chiefly affected by the crop failure .of 1899, vue. Boroda 
and the States of Rfljputana, where nearly one-fifth of the 
population counted In 1891 had disappeared; and those of 
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Central India, where the decrease represented about one-sixth 
of the former populatii^n. HyderSbild was less seriously 
afflicted, and the falling off there was only 3-4 per cent. 
Mysore, which enjoyed a practical immunity from famine, 
and benefited by the rapid development of the Kol3r gold- 
fields and the conseriucnt general expansion of trade and 
industrial activity, has added 12 per cent, to its population. 
Kashmir, which shows an increase of 14-2 per cent., also lay 
for the most part outside the famine xonc, and its inhabitants 
have profited by settlement operations and the concomitant 
improvements in the general administration. 

Owing partly to their conservatism and dislike of change, Migra 
and iKirtly to the disadvantages which the Cicsti* sy.stein imposes tion— 
on Hindus when stsparated from their own social group, the 
people of Intlia are very disinclined to leave their homes, and 
at the time of the last Census more than nine-tenths of them 
were resident in the Districts where they had I wen born. Even 
of those who were enumerated elsewhere, the great majority 
were found only a very short distance from their original home 
and were not emigrants in the ordinary sense of the term. 

The volume of movement to a distance is, generally .speaking, 
very small (see Table XI, p. 497), but there are several notable 
exceptions. The great tea industry of Assam has created a 
demand for labour which the local supply is wholly unable to 
satisfy, and the planters are thus forced to seek for coolies 
elsewhere. The conseiiucnce is that Assam contains three- 
r[uarters of a million immigrants, or one-eighth of its total 
population. 'I'hese belong for the most juirt to the hardy 
aboriginal tribes of the ('hutil NSgpur plateau in llcngal and 
the adjacent parts of the Central Provinces ami Madras ; and, 
on the cx|>iry of the labour eontiacts which they execute on 
coming to the Province, large numbers settle down as cultiva- 
tors, or as carters, herdsmen, and petty traders. The drain 
firom Bengal to Assam is almost counterbalanced by an influx 
of nearly half a million natives of the United Provinces, who 
come to seek employment in the mills of Oalcutta and Howrah 
and the cool-mines of Burdw.3n, and as earth-workers, {lalan- 
quin-lKiarers, and field-labourers all ovisr Bengal proiwr, where « 
the indigenous inhabitants are too well off to be willing to serve 
for hire. Some of these Immigrants stay only for the winter 
months, while others remain for a number of years ; but few 
Ixiicome permanent settlers. In Burma, as in Benpl, the 
profits of cultivation are so great, and the amount of waste 
land is so enormous, that very few labourers are available 
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locally, and the Province is dependent on outsiders for its 
harvesters and for the workmen in it.^ rice-mills. These aggre- 
gated nearly half a million at the time of the last Census, about 
three-quarters of whom were natives of Madras and Chitta- 
gong. More than five-sixths of the total number were males : 
most of these return home when the harvest and milling 
seasons are over, but a few settle down permanently as cultiva- 
tors or traders. Although separately administered under the 
Colonial Office, Ceylon is geographically a part of India, 
and its tea gardens depend for their labour force on Tamil 
coolies recruited in Madras. The total number of Indian 
immigrants in 1901 was 436,662, compared with 264,580 ten 
years earlier ; but few of them had become domiciled in the 
island. 

In addition to these movements from one I’rovincc to 
another, there are occasional instances of considerable migra- 
tion within the limits of the same Province. Thus, in Bengal, 
more tlian half a million natives of BihSr were enumerated in 
Bengal proper, whither they had gone in search of kbour like 
the immigrants from the United Provinces already referred 
to. The aboriginal tribes qf the Chotil Nagpur plateau are 
spreading to the north-east, and arc bringing under cultivation 
the desolate uplands of the BSrind, while Luge numbers of 
them have gone to the tea gardens of Jalpaigurl, whither they 
find their way without the help of the elaborate recruiting 
agency on which the Assam tea gardens depend. Again, 
between three and four hundred thousand persons bom in 
Upper Burma were found in Iwower Burma at the Census. 

The statistics of birthplace collected at the Census afford no 
clue to the causes of migration, nor arc merely temporary 
movements distinguished from those of a permanent nature. 
It would appear, however, that the various modem industrial 
undertakings, such as tea and cofTcc cultivation, coal anil gold 
mines, jute and cotton mills, form the main incentives to mi- 
gration properly so called. It has been pointed out above that 
a very large proportion of the inhabitants of the cities of Cal- 
cutta and Bombay have gone thither from other parts of the 
. country, and the same is the case, to a greater or loss extent, 
with all the huge centres of modem trade and Industrial ente^ 
prise. Irrigation is also a frequent cause of migration, and 
we have already seen how the barren waste of the Kechna 
DoSb in the Punjab has received, through the ChenSb CanOt, 
a population of threoq|uarters of a million in the short space 
of ten years. A generation earlier the oijening of canals in 
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the old Sirsa District, now amalgamated with Hiss3r, caused 
the population to double less than thirty years. Similarly, 
the irrigation works on the Kistna river in Madras have 
attracted many settlers from the surrounding Districts. The 
minor movements of the people, or casual migration, depend 
largely on their marriage customs which, in the case of Hindus, 
tend to make a man choose his bride from some other village. 

There are also, at certain seasons, considerable local move- 
ments among the landless labourers, and the harvesting of an 
important crop attracts large numbers of persons of this class 
from other parts where there is at the lime less demand for 
their services. 1-astly, there is during the cold seascjn (i. e. at 
the time of year when the C!i‘nsiis is taken) a great deal of 
travelling to attend important religious festivals or fairs, or to 
visit friends and relations and take part in weddings and other 
.social ceremonies. 

The above remarks refer to what is known os internal migra- (/;) Ifixtci- 
tion, i.c, to the movements of the people between different”*^* 

(lartH of India, including Ceylon. It remains to give some 
account of external migration, or the ebb and flow of )>opuhi- 
tion between India and other countries. The influx of 
foreigners shows a steady increase, and at the Cen.sus of xgoi 
they aggregated 641,854 against 408,573* twenty ymrs previously. 

About 536,000 were Asiatics, the most important contribution 
being one of nearly a ((uartur of a million from NepUl, of 
which number mor<j than half consisted of settlers from the 
other side of the common boundary, W’ho had married or Uiken 
up land in the c(mtiguou.s British Districts and had been (pre- 
sumably) replaced in Ncpfll by emigrants from our side of 
frontitjr, 'fhe lulls of Nepal, moreover, are an imimrtont nt- 
cruUing ground for the Indian Army ; and on January i, X901, 
there were about 13,000 Uiurkhas’ in the regular army ancl 
6,000 more employed in the military police, or oh porters and 
the like. The next largest item is that of immigrants from 
AfgiifinistjLn. In xpoi these numbered about x 16,000, of 
whom all but 37,000 were found in the Punjab; of the re- 
maincler, a laige number are itinerant dt^alers who ply their 
trade all over Northern India during the winter months. Of 
the other Asiatic immigrants it will suffice to mention the 
Chinese (47,000), whcjse head-quarters are in Rangoon and 
CUcutU ; and the Arabs (33,000^ who are found mainly in the 
Bombay Presidency and in HyderitbOd. Of the non-Asiatic 
immigrants, who number 104,583, the United Kingdom supplies 
96,653 (81,990 males and 14,663 females), Africa 8,393, 
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America 3,069, Germany 1,696, France 1,351, and Italy, 1,010, 
In 1891 the natives of the United Kingdom numbered 100,551: 
the decrease at the last Census is due to the absence in South 
Africa of a portion of the British troops ordinarily stationed in 
India, and the consequent reduction of the European garrison 
to 60,965 as compared with 67,077 in 1891, Most of the 
natives of Africa were enumerated in Aden. 

It is impossible to give accurate figures showing the emigra- 
tion from India, There is no information whatever regarding 
the number who are resident in Nepal, Afghanistan, 'I'ibet, 
and Bhutan, and the estimate of 308,000 shown in the Census 
Report is admittedly a mere guess. The number of natives 
of India living in EJurope is inconsiderable and may be left 
out of account. For the Colonies mentioned below we may, 
in the absence of other data, take the figures noted against 
them, which, represent the Indian coolie population returned 
by the local J*rt)tectors of emigrants as resident there in 
1900 “ 


ItritiKh Ciiimiiii . 

• i^S.«75 

TnniiUrl . 

«S/>IS 

Mauritius . 

. . tfiSrtBi 

Natal 

• 6s,ijiS 

Fiji . 

■ . ■ ■ 

Jamaica * 

• • iSt*79 

Surinam . 

xH,ooo 

St. Luda . 

1,300 

Martinique 

• • 8.764 

isuadeloupe 

• • • 

Total 611/464 


The returns showing the number of Indian labouiera going to 
and returning from Uganda indicate that about 36,000 were 
actually there at the time of the 1901 Census* It was esti- 
mated in 1898 that there were at that time 5,000 natives of 
India in the Transvaal, and a year later the number in Cape 
Colony, Basutoland, and South Rhodesia was reported to be 
3,9x3 ; there arc believed to be about 10,000 in Zanzibar ; and 
the Census of 1891 disclosed about 15,000 in Australia and 
New Zealand For all these places combined wo may place 
the total at 35,000. Including those to Ceylon and the Straits 
Settlements, the aggregate number of emigrants would thus 
appear to be about 1,374,000, or more by 733,000 than the 
number of immigrants counted in India on March x, xpox* 
The adverse bahmee,. though considerable by itsdf, fomi a 
very small fraction of the total population, but it it poisible 
that it may grow rapidly at no very dietmit date* The demand 
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for labour in South Africa is great and urgent; and if the 
difficulties which at present stand in the way of its being met 
by emigration from India could be removed, it is probable 
that Indian coolies would dock thither in large numbers. 

The opening out of the Ceylon jungles, and the repairing of 
the old irrigation works which they contain, may similarly 
he expected to lead to the settlement in that island of large 
numbers of cultivators from the mart congested tracts of 
Southern India. At the present time the most noteworthy 
foreign labour markets are Mauritius, where there are more 
than a ejuarter of a million Indian coolies, chiefly on sugar 
plantations, anti Hritish Guiana, where the number is approxi- 
mately an eighth tjf a million, 'Hie persons for whom these 
CtKilies are recruited are required by law to repatriate them 
on thtt expiry of the term for which they arti engagerl, if they 
wish in return to India, 

Of th(} total population of India, 70 per cent, were returned keligioa. 
at the last Census as Hindus, 21 per cent as Muhammadans, 

3 [)er cent as Buddhists, 3 per cent as Animists, and t per cent 
as Christians, the balance being made up of Sikhs, Jains, PArsls, 

Jews, and others (see 1 'able VI, p. 493), It is very difficult in 
practice to distinguish between Hinduism and some of the other 
indigenous religions of India K Many of the aboriginal tribes 
lire hovering on the outskirts of Hinduism, and it is impossible 
to define at what precise point a member of one of these tribes 
should be classed as a Hindu. The procedure in individual 
coses thus dei)ended on the personal predilections of the 
eiiumenitors and the varying extent to which, in different parts 
of Itulia, ceremonial uncleanness is held to conflict with a 
man*H claim to be considered a Hindu. Jainism, again, is 
generally reaignized os a distinct religion ; but in certain parts 
the Jains themselves strcmgly assert their claim to be 
and some of them were doubtless thus entered at the Census. 

'Fhe same may have been the case with certain sections of the 
Sikhs, and also with some of the HimlUayan Buddhists; but 
in Burma, where the meml)er« of this latter persuasion are 
mainly found, the flgures may be accepted as reliable, 'rhere 
is ahm no reason to doubt the accuracy of the return for 
Muhammadans and Christians, us in their case there is little 
rcK>m for doubt or misdescription. 

Hinduism, with its 207 million votaries, is ^Ae religion of Hlndtia 

* J^or a iliMtuilon of tlia practical criteria by moarm of which lUadelim 
htay bs dlstingcishsd from other religioua iiidlgeooue to lailts, m /fMVe 
Cmmt for 1901, paragraphs (134 a»<l 66i« 
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India. It is professed in one or other of its multifarious ft)rm.s 
by seven persons out of every ten ; 4 nd it predc>minates every- 
where except in the more inaccessible tracts in the central 
highlands and on the eastern outskirts, where it has hitherto 
failed to absorb the earlier faiths of the rude aborigines or the 
rival doctrines based on the teaching of Sakya Muni, and in 
certain other tracts where it has been forced to yield to the 
attacks of Muhammadanism and Christianity. Its |K)sition is 
strongest in Orissa, Mysore, and Madras, where it i.s i)rofi!Ssed 
by nine-tenths of the population; and in Bihdr, Bomtmy 
(excluding Sind), the Central Provinces, the United Provinajs, 
and the Agencies of Central India and R 3 jput 2 Lna, in all of 
which tracts the proportion exceeds four-fifths. The snmller 
proportions elsewhere are explained by the greater prevalence 
of other religions, e.g. of Buddhism in Burma, of Muham* 
madanism in the north-west of India and in Eastern Bengal, 
and of Animism in the hill tracts of A.ssam, I'he number of 
persons returned as Hindus in 1901 was less by half a million 
than it was ten years [)reviously, and the proportion borne by 
them to the total population has also declintul. This is due 
mainly to the circumstance that, generally s{x.^akitig, the tracts 
where Hindus preponderate were those that suffered most fr<mi 
famine, but there are also other causes at Wf>rk, 'Fho gains 
from the ranks of the Animists ore probably exceeded by the 
losses on account of conversions to Muhammadanism an<l 
Christianity ; and the social customs of the Hindus, especially 
the prevalence of infant marriage and the prohibition of the 
remarriage of widows, tend to diminish their reproduettve 
capacity as compared with the adherents of other cmeds. 

Animists. According to the census returns, the total number of 
Animists in India slightly exceeds 8} millions, Of whom nearly 
onc-third arc found in Bengal, more than one-fifth in the 
Central Provinces, one-eighth in Assam, one-ninth in the 
Central India Agency, and one-thirteenth in Madras ; the only 
other tracts with a number exceeding 100,000 are lUljputSna, 
Burma, and Baroda, In Assam and the Central Pn>vinces 
the Animists form between one-sixth and onc-seventh of the 
total population; in Central India they exceed ono-ninth, and 
in Baroda one-eleventh. In Bengal the general proportion is 
only one in twenty-nine, but in some parts it is much higher, 
and in two Districts of ChotS Nflgpur it is nearly one in two» 
In Madras also the distribution is very uneven, and nearly ^11 
the Animists are congregated in two Agency tracts in thfs 
north. 
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Excluding the outlying parts of Assam and Burma, it ma!y 
be said that the amorphotis congeries of pre-Hindu religious 
ideas whidh, for want of a better nomenclature, were classed 
together in the census returns under the title of Animism', 
have disappeared from the open plains of India. The stream 
of Aryan immigration followed the downward course of the 
great rivers^ the Ganges and the Indus, and gradually spread 
over the plains and along the coast. The earlier inhabitants 
of the open country were either subjugated or brought peace- 
ably under the spell of Hinduism, and it is only in the less 
accessible hills and forests that they have preserved their 
ancient tribal organization and language and the religious 
beliefs of their ancestors. Even here the influence of improved 
communications is making itself felt; the tribal dialects are 
gradually being replaced by Aryan languages ; and the tribal 
beliefs are giving way before the direct onslaughts of Christian 
missionaries and the more insidious, but none the less effective, 
advances of Hinduism. But it is imposable, for the reasons 
already given, to ascertain from the census fibres the rate at 
which the |»x>cets of decay is proceeding. 

Of the other indigenous religions the most important Baddhbu, 
numerically is Buddhism, with about pjj million followers, of jlS?* 
whom all but a very small minority are found in Burma or'' 
on its confines: the remainder are HimSlayan Buddhists, of 
'nbetart or Nepftlese origin. The Sikhs, who slightly exceed 
two millions, are practically confined to the Punjab, while the 
Jains, with millions, have their head quarters in KiljputSna 
and GujarSt A small sprinkling of Jains are found in the 
adjacent country to the south and east, but none among the 
tuuives of BibSr where the religion had its origin. 

Hbdu sects form a vast array ; but the statistics collected Modem 
at tiie Census regarding these arc incomplete^ and it nust^^^ 
suffice to mention two monotheistic sects of recent origin, the daltm. 
founders of which clearly drew their inspiration from Western 
thought~-tbc Brahtno Samfij, fotmded in Bengal by a Brahman, 

Raja Ram Mohan Roy, who died in England in 1833 ; and 
the Atya Samaj, found^ by DayEnand Saraswatl of Kathiawar, 
also a Brahman, whose missionary work commenced in the 

* Aaiadm may be defined ronglily at tbe baUef that man b tnrwnnded 
by a mnltknda of vagnely ooneelved ipirfb or poweit, lome of wUch teiido 
in radu and etnawa end other natnnl objeeb, while otben pieiide onr 
dbeaie, and otben, egain, have no tpeolal fnaotlon or habitation. Tkay 
ere for the moit pert ma l l^ n t, and mqnire to be propitiated by OfiMafp 
and omaonlea In wMdi magle playa an important {Mut. 

VOL. l. li 
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United Provinces about i86a In 1901 the latter sect had 
over, 93,000 professed adherent^ oP whom 71 per cent were 
in thie United Provinces and 27 per cent, in the Punjab. It is 
recruited almost wholly from the educated dassc-s chiefly of 
the K£yasth and KhattrT castes ; the number of its adherents 
is growing apace, and showed an increase of 131 per cent in 
the decade preceding the last Censua The progress of the 
Brahmo Samttj, which is supported chiefly by the HrShmans, 
Kiyasths, and Baidyas t>f Bengal, is far less rapid, and in 1901 
only 4,050 persons were returned as belonging to it, against 
3,051 in 1891. This slow growth seems attributable partly 
to the circumstance that many Brahmos returned themselves 
as Hindus, and partly to the greater latitude of thought and 
action allowed by modem Hinduism, especially in the larger 
towns. 

MomI- The total number of Muhammadans is 6 a^ milUons, or 
rather more than a fifth of the total population. Of these 
35I millions, or 41 per cent., are in Kengal ; 14 millions, or as| 
per cent, in the Punjab and Frontier Province ; and 7 millions, 
or II per cent, in the United Provinces, homltay contains 
millions, Madras aj, Kashmir a}, A.ssam i^, and IlyderftU'Ul 
lij^ millions. In proportion to the total {Kipulation, Islilm is 
most strongly represented in Kashmir, where it is the religion 
74 per cent, of the inhabitants ; then follow the Punjab with 
53 per cent, Bengal with 3a, Assam with ad, Bombay with tS, 
and the United Provinces with 14 per cent The proportions, 
however; vary greatly even vrithin the tamo Frovinoei sitd in 
Bengal neady half the aggrepte is found in the ssstsm Met, 
where two4hfrds of the inhaUtants are foUowMs of the 
compared with only 4I p« cent in Choti Nlgpnr and s| per 
cent in Orissa. In Bombay nearly threedlfths of the total 
number of MusalmSns are in Sind ; in Assam two-thirds are 
in the single District of Sylhct ; and in Madras one-third are 
in Malabar. It is easy to understand why Mu hammad ans 
should be found in large numbers in the Punjab and Hind, 
which lie on or near the route by which successive hoedes of 
^SgjaSn and Mughal invaders entered India; but it is not at 
first sight apparent why they should be even more numerous 
in Bttigal proper. The reason is that in the east and north 
cS this Met; where the Muhamtruuhuu are most numerous, 
the bulk of the inhabitants had not been folly Hinduissd at 
the time of the Muhammadan conquest, and were inoro 
easily broug^it phder the influence of Islam. It Is to 
apportion the' result botvreen the peaoefol pemwsltm of Musalt 
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mfin missionaries and forcible conversion by fanatical rulers, 
but probably the formed had the greater influence. That 
conversion at the sword’s point was by no means rare is 
known from history, but that its influence alone cannot make 
very many converts is shown by the fact that, in spite of Tipfl 
Sultfin’s ferocity towards * infidels/ Mysore to this day contains 
an exceptionally small proportion of Muhammadans. 

The increase in the number of Muhammadans during the 
last decade was nearly 9 per cent., or about four times that 
of the population at large* The tracts where they are mainly 
found escaped the stress of famine ; but this is not the only 
explanation, and almost everywhere the statistics show that 
they are increasing more rapidly than their Hindu neighbours. 

Ihcir girls are given in wedlock at a later age, and their widows 
are allowed to remarry, so that a larger proportion of their 
females of the child-bearing ages are married \ their dietary is 
> more nourishing j and in the absence of the various marriage 
difficulties which so often embarrass the Hindu fiither of a 
large family of girls, thdr female children are taken better care 
(tf than is often the case with the Hindus* The natural rate of 
increase is thus relatively high; the loss by conversion to other 
religions is insignificant ; and there is a steady, though small, 
gain by accessions from the ranks of Hinduism. 

The Christian ctjmmunity numbers 2,923,241, of whom ('hrUtUn*. 
2,664,313 are natives and the remainder Europeans or Eurur 
sians. Of the Native Christians, about two-fifths arc Roman 
Catholics, and one-eighth Romo- Syrians, that is, Syrian Chris- 
tians who accept the .supremacy of the Pope, but conduct their 
M*rviceh in Syriac and are allowed a special ritual ; one-ninth 
lielong iif the Anglican ccumuunion; one-eleventh ore Jacobite- 
Syrians ; and one-twelfth are Baptists* Of the other sects, the 
t>est represented are the I*uthemns and allied denominations, 
who claim 6 per cent, of the total, the Methodists with s| and 
the t^resbyterians with per cent^ 

Ntstrly twi>-thirds of the total number of Native Christians 
are found in the Madras Presidency and its dependent States, 

In Cochin and Tmvancore, where the Syrian Church has most 

* Ths Aginsfe Uw the Angtlou oommiailoci am swo&lea by the inclnsiea 
of 93,644 Proteitixits whese fed was oet iptolfiod > two-thirdt of theie 
wm Mtomed ftom Trsvaaoewe, where the mejorlty were probably adheveats 
ttf the Tioadon MMoo. The Agorei for Komao Catholics proper are 
ftmltarly inflated by the entry snder thk bead of large itumbers of ftoMo* 

Syriexa who were not faflldeAtly predse in deicribing their sad it the 
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of its nearly a quarter of the entire iwpulation profess 

the Christian faith. More than fouMfths of the Christians in 
Madias proper are found in the eight ‘southern Districts, the 
scene of the labours of St Frands Xavier, the later Jesuits, and 
Swartz: the great majority are here either Roman Catholics 
or Romo^yrians. Elsewhere Christians are numerou.s only in 
Madias city, and in three Districts in the Telugu country, where 
the results are due mainly to Baptist missionary enterprise 
during the last thirty years. 

Although it contains little more than one-seventh of the 
number enumerated in Madras, Bengal with 378,000 Chris 
tians, of whom 338,000 are natives, occupies the second place. 
Rut here, too, the distribution is extramdinarily uneven, and 
about half the Native Christians are found in one District of 
Cbota Nagpur, RSnch^ where Lutheran, Roman Catholi^ Md 
Anglican missions are busily engaged among the aboriginal 
tribes ; the Lutherans, who have been at work here since 1846, 
claim about half the total number of converts. In Bombay 
there arc 330,000 Christmas, including 181,000 natives, of whom 
nearly five-sevenths arc Roman Catholics. 'I'lie most important 
missions arc those of the Roman Catholics in Thfina and North 
Kanara, of the Salvation Army in ICaira, and of the Church of 
England and the Congregationalists in Ahmadnagar. Burma 
contains 147,000 Christians : all but 18,000 are natives, and of 
these considerably more than half are Baptists, the majority 
being found in tlie Irrawaddy delta. The United Provinces 
have 103,000 Christians, of whom 69,000 are natives: the 
Methodists are here the most numerous, but the An(^iean and 
Roman Churches are also w^l represented. In the Punjab 
there are 73,000 Christians, of wtom, however, only 39,000 
are natives of the country. The only other tracts which 
contribute in any marked degree to tho total Christian |x>pula 
tion arc Mysore and Assam, with 50,000 and 36,000 rasiiectivdiy, 
of whom 40,000 and 34,000 are natives. 

As might be expected the growth of Christianity is far more 
rapid tlian that of the general populatioa Its adherents have 
risen in number from 1,506,098 in 1873 to 3,933,341 in 1901, 
or from 1,346,388 to 3,664,3x3 if Native Christians alone lie 
taken into account That is to say, the Native (Christian 
community has inereased by 114 per cent durii^ this period, 
llie degree of success attending missionary effort at the pmwnt 
day is even greater than wijuld appear fhfin these Sguraa, w 
they include the adherents of the old Syrian Church, whMe 
true strength far exceeds the 34 per cent shown in the retunw, 
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and which is not an actively proselytising body. During the 
last decade the native inihnibas of the Anglican communion 
have added s6 per cent to their numben^ the Baptists xg per 
cent, the Lutherans 13S, and the Methodists >39 per cent 
'Ihe Salvation Army had a total of nearly 19,000 in I901, 
against only 1,300 ten years previously. Since 1891 very rapid 
progress has httn made by the Baptists of the Telugu country 
in Madras, the Lutherans in the RStichl District of Bengal, and 
the Methodists in the west of the United Provinces. 

The number of Europeans is returned as 169,677, compared Euiopeua 
with 168, 158 in 1891, and thatof Eurasians as 89,251, compared 
with 80,044. The apparently more rapid growth of the latter 
community is believed to be due, in part, to the greater success 
attained at the last Census in counteracting the tendency of 
Eurasians to describe themselves as Europeans. The same 
circumstance, coupled with tlie temporary absence in South 
Africa of a considmble number of the British troops ordinarily 
stationed in India, explains the very small increase among 
Europeans, llie distribution of the European population 
depends to a great extent on the location of the British 
trocqps, who account for more than a third of the total, being 
most numerous in Northern India and least so in Bengal, 

Madras, and Assam. Excluding soldiers, Europeans are found 
mainly in the largo cities : three-fifths of those enumerated in 
Bengal were residing in Calcutta and its environs, and nearly 
two- fifths of those of the Western Presidency and Burma were 
found in Bondmy city and Rangoon. Eurasians are most 
numerous in Madras (26,209) and Bengal (30,893); next come 
Itunna with 8,449 Btjmliay with 6,899 > “"‘I Mysore 
and the United Provinces with between 5,000 and 6,000 each. 

More than oiut-third of the persona returned as Europesns 
weni horn in India. ITie proixfftion Wls to less than a 
quarter if we exclude children under fifteen, all of whom may 
lie roughly assumed to have been bom in the country; but it 
rises to twofifths If we exclude the troope, who may similarly 
be assumed to be whtrily Britisb-bom. By nationality ten 
Kurofamns in every eleven are British subjects ; most of those 
owning allegianoe to other flags are missionaries or members 
of ftstdgn trading firms. Hy sect two-thirds of the Europeans 
are shown as mombers of the Anglican communion and ono- 
fifth as Roman Catholics, while one-seventeenth were returned 
as l^reshyterians. t)f the Eurasians half are Roman Catholics 
and twi^flfths loe Anglicans > the majority of the remainder 
am iHthcr Methodists, IHresbyterians, or lUqitista 
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The people of India seldom keep count of their age, and 
their ideas on the subject are for the most ijart vague and 
inaccurate. It is thus impossible to place much reliance on 
this branch of the statistics collected at the Census. At the 
same time the official returns of births and deaths arc so 
imperfect, and the other data on which to ba.sc an estimate of 
the mean duration of life and of the true birth and death-rates 
so meagre, that we cannot afford to neglect any source from 
which even an approximation to the actual facts may he 
deduced. Moreover, in a huge population like that of India, 
accidental mistakes tend to cancel one another, while the errr>r 
due to the habit of plumping on favourite numbers can he 
eliminated by various methods of ‘smoothing’ or adjustment. 
I4istly,the degree of error may be assumed to he constant, and 
the data thus afford a basis of comparison between difi^nt 
periods and different parts of the country. 

The mean age of the living at the time of the Census of 1901 
is estimated in the Cen.sos Report at 24*9 years. 'Hie aimual 
death-rate is placed at 38-4, and the birth-rate at 44-4 [K‘r 
thousand. Thu.se figures are admittedly men: approximations. 
They refer, moreover, to the whole Empire, and there are great 
local variations. The mean age of the living in Northern India 
is estimated to be nearly one year greater than in Itengal and 
Bombay, and it is thus inferred that the Aryan element in the 
population enjoysa relativclygreater longevity than the Mongolian 
or Dravidian. It must, however, he remembered that tlie 
mean age of the living depends not only on the longevity of the 
people, but also on the extent to which the birth-rate exeoeda 
the death-rate. The influence of famine on the age dwtribution 
is well marked ; and in Bengal, which suflbred little during the 
decade [iruceding the Census of 1901, there am 1,327 fM;r 
10,000 males under the age of ten, comiiared with only 1,148 in 
Bombay, where the stress was exceptionally severe: the corre- 
sponding proportion for the latter Province in 1891, when there 
bad been no famine for more than ten years, was 1,437. 
the Central Provinces [outside Berflr), where there has lt(H‘n 
a decrease in the total (lopulation of 8*3 per cent., the age 
statistics show that this is due entirely to losses among the vmy 
old and the very young, the number of persons Ixitween the 
ages of ten and forty being slightly greater than it was in 1891. 
The general birth-mte, as estimated in the Census Report, ia 
high comiMured with that of most European hountries; tnit this, 
is explained by the greater longevity of European raceiv wbicli, 
reduces the proiiortion borne by persons at the reisroductivu. 
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ages to the total population, coupled with the greater frequency 
of the married state in IndU, where 78 per cent of the females 
b^ween fifteen and forty-five years of age are married, compared 
with only 47 per cent in England. If we calculate the birth-rate 
on the number of married females at the above ages, instead of on 
the total p(q>ulation, the proportion per thousand in India is 
* 47 'S against 254*9 in England. The birth-rate is highest 
among the Animistic tribes and lowest in the case of the 
Hindus, while the rate for Muhammadans approaches more 
nearly to the former than to the latter. These variations seem 
to depend mainly on causes similar to those which have been 
cited in explanation of the difference between India as a whole* 
and England. 

In must European countries the females outnumber the Sex. 
males, but in India there are only 963 of this sex per r,ooo 
males. The general result is shared by all Provinces and States 
except the Central Provinces and Madras, where there is a 
inarlied excess of fenudes, and Bengal, where the two sexes are 
on a par, a superfluity of females in Bihfir, Orissa, and Qrotfl 
Nlfgiur boii^ counterbalanced by a marked deficiency in 
Bengal proper. The dearth of females is extraordiiuurily great 
in Coorg^ BaluchistAn, the Punjab, and Kashmir, where it 
iixceudi one in nine^ and is almost as marked in Ajmer and 
Kftjputina. Next follow Baroda, the United Provinces, Bombay, 
and Central India ; then Assam, Burma, and Hyderabfld. The 
crude proportions arc, however, affected not only by natural 
causes, but also by migration ; and if we allow for this by 
replacing all emigrants in the Province or State in which they 
were bom, the number of females per thousand males rises in 
Burma from (/>a to 1,037, in Assam from 949 to 973, in Coorg 
from 801 to 963, and in Mysore from 980 to 994. In the 
United Provinces, on the othur Irand, it Ms from 937 to 926, 
in die Punjab firom K53 to 849, and in Madras firom 1,025 to 
ifin. The general result, after discoundng the effect of 
migration, is that females are outnumbered by nudes throughout 
thf western Italf of Indio, especially in the northern portion, 
while in the eastern half the reverse is everywhere the case, save 
only in Bengal {iropur and Assam. The geneml proportion of 
females apfieurs to lie steadily risii^ ; but in the Punjab there 
has been no chai^te idnce 1891, and in Bengal there has been 
a cemtmuous decline since 1881. Thu greatest improvenumt 
duritig the last decade has occurred in the Central Provinces,* 
where it Jhas lieen explained on the ground that females are 
mistittttUinally the stnmger sex and so less liable to succumb^ 
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to the effects of insufficient food and the diseases consequent 
thereon. This hypothesis accords wth the variations recwded 
at different enumerations in other parts of India and with the 
opinions of competent observers, and it may be accepted as 
jfully established. 

It is less easy to find a satisfactory explanation of the causes 
which, in the greater part of India, have produced a deficiency 
of females. It does not seem to be due, to any appreciable 
extent, to their concealment at the Census, nor can any correla- 
tion be traced between the proportions of the sexes and climate, 
season of gestation, food, consanguineous marriages, and the 
like. In former times the difficulty and expense of obtaining 
husbands led in some parts to the destruction of female in&nts. 
This practice was specially common among the lUjputs of 
north-western India ; but it has now been put down Mid still 
lingers in veiy few places, and there only among certain 
sections of the population. But even where female infanticide 
is no longer, or perhaps never was, in vogue, there is no doubt 
that female children receive far less care Ilian those of the other 
sex. It follows that, in comparison with males, fewer survive 
the diseases of infancy than in Europe, where the number of 
males at birth exceeds that of females to almo.st the same extent 
as it does in India, but where their excess mortality is so great 
as to reduce them to a minority before the close of the first year 
of life^ Nor is it only in infancy tliat female life is exposed 
to relatively greater ri^ than in Europe. There is also the 
danger of functional derangement due to premature cohabitadon 
and child-bearings unskilful midwifety, eiqposures and bard 
labour. Apart from these factors of a more or toss general 
character, it is possible that the proportions are infiuenced by 
race. Among the Dravidians females are distinctly more 
numerous than among the castes of Aryan or semi-Aryan descent. 
In the case of the Mongoloid races the results are leas uniform : 
females preponderate in the Western Himalayan region and in 
Burma, and also among many of the Assam tribes ; but they arc 
in a minority in Northern and Eastern Bengal ; among the 
cognate races in Assam, the Kaibarttas, Chand&ls, and various 
‘ Bodo tribes ; and also among the l4Ci)chAs and other Hinidluyan 
tribes on the northern frontier of Bengal. It may be adde<l 
that the registered proportion of female to male births varies 
from time to time: in the Punjab, for example, it was 91 per 
cent in 1896, compared with 88 only four years earlier# 

^ Even in India the proportion of fnnaleft to males at the Census is 
generally considerably in eamess of that disclosed by the Unb istailides. 
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Th(i univcn»lity of matnage among all sections of the popu- Maniage. 
lation of India has already been alluded to. About half the 
total number of males are unmarried (see Table VIII, p. 494), 
but of these three-quarters are under fifteen years of age. Among 
males between thirty and forty years of age only one in is is 
celibate, and among those between forty and sixty only one in 
30. The figures for females arc even more striking. Only one- 
third of the total number are unmarried, and of these three- 
quarters are under the age of ten, and seven-tenths of the 
remainder under fifteen. I.e.ss than one-twelfth of the females 
returned at the Census as single had completed the fifteenth 
year of their age, and of these the great majority were either 
prostitutes or concubines, or were suffering from .some serious 
liodily affliction. It does not, of course, follow that all who are 
not single have a husband or wife: there is also the great 
category of the widowed', which embraces one-eighteenth of the 
male and one-sixth of the female population. The number of 
widowed males under forty years of age is insignificant ; but 
among females aged 30-30 no less than one-eleventh are 
already widowed, and more than one-fifth of those aged 30-40. 

At 40^0 onedudf are widowed, and at 60 and over more than 
four-fifths. 

In illustration of the great difference lietwcen India and 
Kngland in resiiect of marriage customs, it may be mentioned 
that in Kngland from tlitee-fifihs to two-thirds of l>oth sexes are 
single and aliout a third are married, while rmly one male in 30 
is widowed and one female in 13. The proportions among 
IIkss' classes depend, of course, not only on the number of 
Itersons who enter into matrimony, but also on the absolute and 
relative ages of the laurttes at marriage, and on the extent to 
which {xaraons who liave lost one helpmate are in the habit of 
taking a second. Marriage takes place at a much earlier age in 
India, especially among females, while widows noarry again fur 
lest fte({uently, and even widowers less often, than in Europe. 

Within the limits of India, again, there are marked variations, VsriatloM 
tmth 1 ^ religion anti locality. Muhammadans, Buddhists, and 
AnimhUk marry later than the Hindus, and their proportion of »mi by 
married persons is nonsixiuently smaller, though not so small as 
it would be were it not that they allow and {Hactise widow uwaiiiy. 
mairfaige to a greater extent than do the Hindus, 'rhe higher 
castes of Hindus almost everywhere forlutl their widows to 

* The Bwaber of lbs iHvorewl in India K IncMMidnraltlt. TMvoren, em 
wliM weogniwtl, h of vrry rare oecorroM*, and tbe few iwraoni letnnwd 
eoder tMi dmomlaatieB went clamed as widowed. 
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remarry ; in some parts, e.g. in Bengal proper, all but the very 
lowest castes follow their example \ but elsewhere, as in BihAr, 
this is not so. The prevalence of infant marriage among Hindus 
is also far from uniform ; and whereas in Southern India the 
number of child-wives is small, in BerSr one-sixth, and in Bih^ 
nearly one-fifth, of the total number of females under ten years 
of age are married^ It must be remembered, however, that 
cohabitation is, generally speaking, deferred until the girl is 
mature, the principal exceptions to this rule being confined to 
Bengal. The marriage of a girl before she attains the age of 
puberty is inculcated in the Shastras, but this fact leaves the 
local variations in the practice still to be accounted for. Where 
the custom of demanding a high bride-price is in vogue, as 
among certain castes of Bengal proper, males usually marry 
late, either because they cannot provide the necessary expendi- 
ture earlier, or because they do not care to do so until the time 
has come when they are able to enter on real married life. 
Similarly where the bridegroom has to bo paid for, as among 
the Rajputs and Charans of Rajputana, the girls usually attain, 
and frequently pass, the age of puberty before they are given in 
marriage. Where neither side has to pay much and the marriage 
ceremony is inexpensive, a custom has in some | 7 arts sprung up 
(chiefly among the lower castes) of giving boys and girb in 
marriage while both parties are still children ; and for this it is 
difficult to find an explanation, unless perhaps that the Br&h- 
mans consider it to be their interest to promote marriage, and 
podket the fees which it brings to them at the earUeat 
opportunity. It may be added that where local or caste rtdes 
forbid widows to remarry, parents are often reluctant to give 
their daughters in wedlock at a very early age and so expose 
them to the risk of a long life of misery. 

Animists, Muhammadans, and Buddhists usually keep their 
girls single till several years after puberty, but in Baroda and 
Central India infant marriage appear.s to be in vogue among 
the Bhils and cognate Animistic tribes. 

PDlygamy. Although in theory polygamy is allowed, in practice a second 
wife is rarely taken while the first i.s alive, and in India as 
a whole there are only 1,01 x wives to every f,ooo husbands, 
HO that even if no husbands have more than two wives, all but 
II per thousand must be monogamous. The excess of wives 
is greatest (31 per thousand) among Animists, and next greatest 
among Muhammadans (ax per thousand): in the case of 


^ la one Dlitriot of Blbir the proportion oxooods two4ftk». 
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Hindus and Buddhists it is only 8 and 7 per thousand re- 
spectively, while among Christians, who are of course strict 
monogamists, and of whom many are foreigners, the excess is 
cm the side of the husbands. 

There are two recognized types of polyandry — ^the matri- PolTandiy. 
archal, where a woman forms simultaneous alliances with two 
or more men who are not necessarily related to each other, and 
succession is therefore traced through the female; and the 
fraternal, where she becomes the w'ife of several broUiers. The 
former practice was once prevalent among the NSyar and other 
castes on the Malabar coast, but it has now fallen into 
desuetude, though the women enjoy full liberty (which, how- 
ever, is seldom exorcised) to change their husbands, and 
succession is still traced through the female, i.e. a NSyar’s next 
heirs are not his own sons, who belong to their mother’s 
fondly, but his sister’s, The latter form of polyandry is still 
inont or less common along the whole of the Himalayan area 
from Kashmir to Assam, and likewise among the Todas of the 
Nfigiris. It exists as a recognized institution chiefly among 
peopht of Tibetan affinities, but it txteurs also, though more or 
lutw amoRidcd, among various communities in the plains, such 
as the; Jflts of the Punjab and the Santals of Bengal. The 
cimsus n'tums, however, throw no light on this subject 

At the ('.enstts of 1901 th<! population was divided into two Kdocstien. 
broad cattgorius "the literate, or those who could both read 
and write, and the illiterate who could not do so. Even in 
this limitied st,*nso of the wort! only S3 l^-’f thottsand were 
returned as litemUt, viz. mu* ntale in 10, and ont! female in 
144', but it seems protrahle tiuit the true proportions arc 
somewhat higher. According to the census returns the pr«>- 
portion IS smaller at the sclusd going ages than it is in later 
life, and the inference seems to bo that many of those still 
under instruction were excluded from the category of the 
litmte. In the case of females, moreover, there have probaldy 
luitm some tHnisMons, owing to the prejudice against admitting 
that women are thus iiualifled whic^ prevails in some sections 
of the (K^wfotion. Of the larger British Provinces Burma 
imidly hokis the first idactr, two-flfrhs of its male, and onc’ 

Hi^renth of its femaU:, iK)(mlation btdng able to read and write. 

’Phis Province enjoys an extensive system of indigenous fna* 
ntucation, imttarteil l»y the ptngyis or Buddhist monks attached 
to the mruttstetricsl but tire lear-hing is of n very elementar) 


• 1 -^wr figuiwt at variuBv skss hw* Talilr IX (p. 495). 
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kind, and the number of really educated persons is relatively 
much smaller in Burma thim irP many other Provinces. 
According to the census returns, Madias stands next to Burma, 
with scarcely a third of its proportion of literate persons ; then 
follow Bombay and Bengal; and then, at a considerable 
distance, Assam, the Punjab, the United Provinces, and the 
Central Provinces. The Native States taken as a whole have 
only 79 males and 6 females who are literate per thousand 
of each sex; but Cochin, Travancore, and Baroda occupy 
a higher position than any British Province except Burma. 

The proportion of literate persons is highest along the sea- 
coast and gradually diminishes as one proceeds inland. There 
are more persons able to read and write among those who 
speak Dravidian and Mongolian languages, than among those 
whose vernaculars belong to the Aryan family. Of the religious 
communities the PSrsIs stand first, with two-thirds of their total 
able to read and write. Then come the Jains with 25 , and 
the Buddhists with 22 per cent., while the Christians follow 
close on the Buddhists. A long gap ensues, and then come 
the Sikhs and Hindus, who have 6 and 5 per cent, respectively ; 
then the Muhammadans with 3 ; and last of all the Animists, 
with less than | per cent. The general position of Muham- 
madans is determined by the figures for Bengal and the Punjab, 
where the bulk of them are found ; elsewhere it is at least as 
good as that of the Hindus. 

Of the total population of India, 68 males and 7 females 
in 10,000 persons of each sex were returned as liteiate in 
English; but if Christians be excluded, the prqpottioas feB 
to 56 males and 1 female. The PSiSls st^ easily first 
among the indigenous religious communities, no less than 
two-fifths of their males and one-tenth of their females being 
able to read and write English. Then come in order Jains, 
Hindus, Sikhs, Muhammadan.s, Buddhists, and Animists, with 
proportions ranging, in the case of males, from 134 to a jier 
10,000, while for females the maximum is i per 10,000. 
'I'hese figures are merely general averages, and in si>ecml coses, 
e.g. among the Baidyas of Bengal or the Pmbhus of Bomliay, 
there is quite a remarkable number of English-knowing (icrsons. 
The knowledge of this language is most widespread in Madras, 
Bombay, and Bengal. The Native States generally are Inckward, 
but this is not the case in Cochin, Travancore, and Mysore. 

The corresponding returns for previous enumemtiorui were 
under three beads— learning, literate, and illiterate— and it is 
thus impossible to institute an effective comparison with them. 
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The mfinnities regarding which information was collected lafirmities. 
at the Census were in^itf, deaf-mutism, blindness, and leprosy. 

The total number of persoits suffering from one or other of 
these four afflictions shows a progressive decline from 937,063 
in 1881 to 670,817 in 1901, It is probable that in recent 
years these unfortunate persons, a large majority of whom 
bdong to the lowest grades of society and subsist mainly by 
begging,' have suffered from the ravages of plague and famine 
to a fitr greater extent than tlie general population. It is also 
probable that the long period of peace and growing material 
prosperity which, in spite of occasional set-backs, the country 
has enjoyed under British rule, coupled with the spread of 
education, the greater attention paid to sanitation, and, above 
all, the increasing medical relief afforded at the public hospitals 
and disiwnsaries, must have combined, directly and indirectly, 
to reduce the number of the afflicted. At the same time there 
seems to be no doubt that a laige {rart of the reduction that 
has taken place is due to greater care in eliminating from the 
returns maladies which did not properly belong to the four 
heads mendonod atxive. The total number of persons returned 
as of unsound mind in 1901 was 66,305, or less than one in 
every 4,000. It is believed that cretins, and imbeciles 
generally, were not, as a rule, thus classed by the enumemtmv, 
and that the figures refer principally to the more acute forms 
of mental disorder. According to the returns, this affliction is 
most ]>revalent in Burma, the northern {Hurt of Bengal proper, 

Kashmir, and Assam ; and least so in the United and the 
Ctmtral Provinces. In all t53,r68 [wnsons (i.e. 6 males and 
4 femaloK {sir 10,000 of each sex) were returned as deaf-mutes. 

This infirmity, which is often combined with cretinism and 
gottni, is moat common in the sub-Him&layan area attd 
espotdaUy along the banks of certain rivers. The blind 
numlMinid 354,104, or ta males and is females per xo,ooo, 
compared with 9 nudes and 8 females in England and Wales. 
Rlindnem is moro common in all tropical countries than 
in those which ettjoy a temperate climate. In India the 
aflKction is fitr mote prevalent in the dry and arid plains 
of JUjpuUna and the Punjab than in the humid tracts in the 
dtdtM of the Ganges and Irrawaddy, where there is com- 
pamtively little dust attd glare, and die houses in which the 
people live are loigcr; lighter, and lietter vcuttilated. 'Phe 
number of persons* relumed as loiters was 97,340, i.e- 5 nialrai 
•ltd a fiimales in every 10,000. Thu disease is romarkolily 
ktad ! it is most prevalent In Northern Aralcan (Burma) and in 
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a small group of Districts in Western Bengal ; then come the 
Goalpara District of Assam and tYte western part of Berftr ; 
then a tract on the lower spurs of the Himalayas, lying partly 
in the Punjab and partly in the United Provinces; and next, 
Orissa. These tracts appear to have little or nothing in 
common, and no plausible explanation of their greater liability 
to leprosy is forthcoming. 

Ocenpa- The Census return of occupations summarized in Table XIII 

lions* (p. 499) is subject to several limitations. It refers only to the state 
of things on a particular day ; and occupations of a seasonal 
character, such as earth-work, jute pressing, indigo manufacture, 
rice milling, &c,, are thus obliterated or unduly magnified* 
The figures, moreover, relate only to the principal occupation, 
and persons who combine several means of livelihood were 
entered under the main one only \ This, though unavoidable, 
is a serious defect : division of labour has not yet proceeded 
very far in India, and the same man often combines several 
pursuits which in Europe would be quite di.stinct. The fisher« 
man, for instance, is often a boatman, the money-lender a land- 
owner, the shepherd a blanket-weaver, and the maker of most 
articles of common use is also the seller of the .same. I^istiy, 
the entries were often (r) vague, so that it was impossible to 
say definitely what form of employment was referred to; or (a) 
incorrect, cither intentionally, as when occupationi which axe 
held to be more reputable were returned instead of others of 
a meaner nature, or accidentally, owing to confusion of thought 
and the failure to distinguish clearly between a man^s traditional 
oocupariem, as indicated by his caste, and the actual puriait by 
means of which he earns his living. 

At the same time there are certidn main features which stand 
out very clearly. Nearly two-thirds of the population in 1901 
relied on .some form of agriculture as their principal means of 
subsistence ; 52 per cent, were either landlords or tenants, 
12 per cent, were field labourers, and about i per cent, were 
growers of special products or engaged in estate management, 
&c. In addition to these, about per cent., who mentioned 
some other form of employment as the chief source of their 
livelihood, were also {mrtially agriculturists ; and another 6 ]>er 
cent, who were shown as ^ general laboumrs,’ were doubtless 
in the main supported by work in the fields* About xg per 

cent of the population are maintained by the preparation and 

• 

^ There w«t one excei^tion ; personi partially agricultuditi w«i|M shewn 
as such where sfrlcathiie wai the lecondary, ai well ai where tt was the 
main, ucCDpatibu. 
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supply of material substances ; and of these more than a third 
find a living by the p/ovision of food and drink, and a quarter 
by working and dealing in textile fabrics and dress. Domestic 
and sanitary services provide a livelihood for only 4 per cent, 
of the population ; and commerce, the learned and artistic 
professions, and service under Government for barely half as 
many eacL In cities, as might be expected, the functional 
distribution is very different from that in the country as a 
tdiole: the proportion of persons dependent on agriculture 
fells from two-thirds to one-twelfth; the number engaged on 
the preparation and supply of material substances rises from 
one-seventh to two-fifths ; one-eighth derive a livelihood from 
commerce, and nearly as many from personal and domestic 
services; one-clevcnth from unskilled labour, and one-fourteenth 
from Government service. The persons who most frequently 
pracUse agriculture in conjunction with other pursuits are those 
engaged in Government service ; and the vill^ servants, such 
as potters, blacksmiths^ washermen, and barbers : the latter are 
in most parts r^Iar members of the village communiQr, whose 
rights aai duties are strictly hereditary, and who hold a small 
allotment of land, which they usually cultivate themselves, in 
{Murt payment for their services. The devolution of oocupa- 
tion fix»n fether to son, here alluded to, which is so closely 
hound up with the .caste system, is perhaps the most 
striking feature in the functioned distribution of the people of 
India, 'fbe son of a priest is generally a priest ; of a potter, a 
potter ; and so forth. This is ofiten the case even with criminal 
pursuits, such as (now happily extinct) and offences 

against property. 'Fhere are many wandering gangs of heredi- 
tary criminals whose ostensible means of livelihood m basket- 
oufeing; fmtune^elling, juggling or peddling; butVho really 
Mbsfet .on the profits of cattle-lifting, and ofth^and daooities 
hiUNNl on infinmation gleaned by their women while plying 
their professed trade. The supervision of these gangs is one 
of the Kcogniaad duties of the police. In recent years, how- 
ever, a process of disintcqpation has sot in and tite influence of 
ber^ity on function is growing wealcer. Under the British 
Ckwentment all paths of employment are open to high and 
iov alike} education is no longer the prerogative of the higher 
castes; improved communications have enabled the people to 
move about freely in search of a livelihood; and various new 
ocentiations have been created, while a few have become less 
profltable. People are thus beginning to desert the avocations 
of their anctHUori in fevour of others which they regard as 
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mor^ remunerative or more respectable. This is the case even 
with the Brahmans, large numbers of whom are found not 
only in Government service and in the faw courts, but also in 
the ranks of physicians, landholders, traders, cooks, &c. The 
most marked defection from their hereditary craft is shown by 
the hand-weavers, who are unable to compete successfully with 
the machine-made products of Lancashire and Bombay. As 
regards new avenues of employment opened up under British 
rule, the census returns show, that nearly a million persons are 
supported by employment on tea gardens, over half a million 
on railways, 154,000 in the post office and telegraph services, 
and 106,000 on coffee plantations. According to the same 
statistics, which are, however, far from complete, more than x} 
million persons are employed in factories, coal-mines, and the 
like ; the cotton mills, chiefly in Bombay, account for 348,000, 
and the jute mills of Bengal for 131,000. The total thus 
already exceeds 3,000,000, and there arc indications that it will 
be greatly increased in the near future. The local production of 
coal, coupled with the extension of railway communication, has 
removed one of the chief obstacles to progress, and native 
capital is beginning to flow more freely towards industrial 
enterprise, though it still lacks confidence in joint-stock under- 
takings. 

It is very difficult, in India, to distinguish between workers 
and dependents \ but, so fat as the figures collected at the 
Census can be relied on, 47 per cent, of the population work 
ibr their living and 53 per cent are dependent on others. Of 
the males two-thiids were returned as actual workers, and of 
the females only one^third- The absolute number of femete 
workers is greatest in the case of rent-payexs, field and general 
labourers, &nd rent-receivers, but in all these cases male workers 
are also very numerous : flour-grinding, silkworm rearing, rope 
and net-making, midwifery, and tattooing are avocations which 
are more or less the monopoly of women, 

E. A. GAIT, 


farther information on the subject of this chapter see R$fwi 
cH iht Cinm of IfuRa, 1901. 
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.TABLE I 

General Statement 


I Am in iqaai« mileg 

Nttmber of Towns and Villagog 
(it) Towns , 

(^) PVloges . 

Number of Occupied Houses 


(ii) In Tozims 
\h) In yu/(^£s 
Total pi>pulation . 

(a) In 7 bri»;/r 
(^) In 

Males .... 
fo) In Towns 
In VUlof^i 

FentAles 

(a) In 7 *mns 
(^) In VitinK^s 


»i7«e.597 

730,763 

^2»,60^ 

55,84«.3»8 
S,J 9 o,^f 9 
I so,» 5 o,i{(> 

1 a«)4,36i.056 
! 29,244,221 
26s, 

« 49 » 9 S*i>*a 4 

*St 499 ^ 7 >t^ 

04 , 4 S*t 9 jS 

« 44 , 409 .» 3 > 

Of 744 f 4 /t 
I 110,664,997 


r, 087, *04 

S 5 ii 4 «* 

1^41* 

110,010 

43.444.070 

4 ,oKo, 9 i 6 

19<P>J>V4 

* 3 '.899.507 

22, 142,217 

009 , 717,210 

U7.K04,94a 

12,640,791 

201,964,112 

«14.094.5«6 

20,102,466 

m,79h099 


<79.3!>3 

*79. *7* 
697 

*76,171 
ii.397.HS 
*,109, 9»1 

<»».4<S>.649 
7, *02, 964 
11,119,161 

ja.i^S.HRa 
i 1,616,99s 
j 26,467,667 

I 30,8 ' 4/^7 

I l, 4 f>, 9 / 9 ^ 

\ 26,672,696 


TAHLK II 

Vakiathin in Pi.I'UI.a rifiN 


Tiit.l in 


KrmtliM 


I Tbr ntMve fiKum «w inehnlw of new weAit at fotlowi 


Knemcrattfl for the 
lint time to 


to6.t6i,3fK) 

*53,898.330 

* 87 .. 3 « 4 . 87 ‘ 


iH 5 .« 83.363 
199.103.8*1 
1 »*«.*39.5«B 


l 204 , 3 fil ,086 l 231 , 8‘»,507 
I 106 , 065.546 1 95 >* 97.894 


•* 9 . 949 , *90 

146,769,619 

149,981,884 

100 , 106,816 

i» 36 » 47 W» 

«40»545.04* 


iom 48,747 

••».573,o«* 

117404,948 

^^069 

io8,6«8,901 


144,4094»2 1 114X194,868 


33 .W 4 *«« 

53181,470 

2,416,109 


l 3 S/» 9 » 

3,107,060 

1 , 913 XX )9 


10 , 999,007 

54.79».S09 

66,075,156 

62 , 461,849 

«o, 787 .*S> 

*«,|00443 

34,196,017 

38,146,882 

>o»» 4«.«{5 

16,191,966 

3 t. 879,»39 

30X^4,667 

3*.903,3«3 

».574.4‘0 

e02XKI0 


Moft! ■' MaelMr wmm htrlurf.^ in the iH^wlinlaa eiwunniWwl lit ilWi liet tmi i. i.< 9 t ; it. 
BiweteWne hei ISwfote tiewi ntiilieiMl tneu tli. iRetet .Aowhia ••»* ptuniliiikm trf new arrM 
bfaiHt In ikeHtter y«ti. _ 

* ln^i!*''cBeItf wtHeBMit In IMiuiMn, CiMfal Iwlla Aueney, Hyderthlil, (Mnjnb 
ttti Ail . Mm!htti2Sfl(!*ffi9er*H«tm. {rK^wline **t?|‘'*‘*i Jff fe,,* 

m NiXwM (niwlne;; n«lnehl*nnV Mil BahieMittn A«mey. 
Vlll.. I. K k 
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TABLE II I A 


BhNiiAi, Assam, Attn tuk Central Provinces as 

RKCONSTITUTED IN I 905 



mui 


RtLioioas. 




Total 


- - 

^ . 



Popalation. 

Hlndna 

Uaham- 

madant. 

Othm 

PROVlNt'ES, 






Bencfal 

Kaitem 

110,054 


39,a57»3'»« 

9 , 027,059 

2 , 428,948 

and Assam 
Central IVovinces 

101,147 

30,7Hh,i34 

”* 519*574 

17 , 823,129 

>.445.431 

(incluilin);f Bcrar) 

ioo, 3 v<» 

Hi<)yo.4»9 

y,943.««5 

503 . 79 ^ 

>>543>44i 

States. 






Ik*ni;nl 

IfUiatcrn llengal 


3f373,4«« 

1 , 895,802 

12,886 

453,800 

and Assam 

S<3M 

74<».»V9 

317,138 

313.359 

9,502 

i'cntral I'rmrltuaM 

31 , 1 58 

1 , 531,140 

1 , 109,355 

15.540 

305.934 


N.B."*Tbfi figttm air on tin: Cinntn ol‘ lyoi. 


TABLE IV 

'('owns ANI> ViMJWiRS n.ASKIKIKI» l»V POPULATION 


rnWNS AWn VlMAUltS 


iMlflA. 

llxiTttiii Texxiroav. | 

roMTAiNtaii 

A IV)rui.AriON Of' 


Nttmhrr. 


NuuiIht, 

X*o|iolHtian. 

<Ti«al) 

730,78.1^ 

294,A^1.08fj 

531,481 

2312899,507 

Under 500 . 


579*377 

•04.559.588 

4 PW 7 * 

79,787,910 

500 1,000. 

• 

96,362 

55.555.939 

76 fi 9 i 

33, to*, 875 

i,ooo^a,eoo. 


396 > 3 lt 

34 .> 39.039 


43 .» 49 W 

4 ,ooo*-** 5 ,ooo 2 




io» 3 i 5 

29,584,393 

3.«oo~'io,aoo 


. *.809 

10,000,418 

i,xds 

7,5 s 5 ,oo 5 

to, 000 ^ 30,000 


499 

5,821,233 

3H7 

513 * 5*393 

J0t0oo^<~^.eee 


>53 

8 .o» 7,7H3 

131 

4,043,503 

50.000 *100,000 


5> 

3.312,352 

3<5 

1,508,474 

eVver 100,000 


»7 

5.295,936 

K 

3.453.077 

Knomonitod in rall»^ 





way lomistts, boats, 1 



798,266 


454.015 

«itmm|iMiefits,or ro*| 
IkC works 1 

1" 

1 




Not retttrnMl * , 

• 

• 

• • 

34.4K0 


32,480 


* 4P mA^\ AVI <I|« IJI a r -K /j • i «ife-r4rJW«i«r«Hrfrim«r4F”hrN« un n 4* t-J mn^ \yn 


* i,Ml]» AadiiiMiMNM* aatl Nlrtiliarfw <»nuAurriit^i l<>r thn ir«t iim In 

lyMff, wIiIkmi nay ti«tatK mi fotrlKn tiailm la tlm atoo f4iiiK7 

limofiti r«awcr4ir<f «u tiir ttatiM'h traiMfrontlpr rotiatiy, wUlioui foitlMv ilKalla. 

K k a 
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TABLE V • , 

PoPuiATiON OF Chief Towns 

(Thow in Itnlie* me In NnSw 8«»t«») 


Town. 


In Calcatta and 
Suburbs 
Calcutta and 
Fort . 

Cossipore— "v 
ChitpuT I 
M&niktala 
Garden 
Reach 
Howrah 
a. Bombay* 

3. Madras* 

4* IlyderabSid'^ 
L l.ucknow* 

0. Rangoon * 

7* Benares* 

8n Delhi*. 

9* Uhore * 

10. Cawnpore* 
ti. Agra* . 

IS. AhmaddbiUil* 

13. Mandalay* 

14. Allflhdb&l* 

15. Amritsar* 
lit, Jaipur , 
x7,Bangalorat 
18. Poona* . 

10. Patna . 

30 . Bareilly * 

31 . Ndgpur. 

33. Srinagar 

33. Surat . 

34. Meerut * 

35. Karficlil* 

30 . Madura . 

37. Trlchinopoly* 

38. Baroda * 

39. Peshlwar* 

30. Dacca . 

31. Jfubbnlpore* 
58. iMihhSr 

(Owallw) 
53. Rlwilpincu' 
34.MultiLa* 
ll.Indon . 


Popula- 
tion in 
1901. 


1,106,738 

847,796 

101,348 

157,594 

770,006 

*64,049 

*34,881 

*00,331 

*08,575 

303 19^4 
197,170 

188.033 

185,889 

183,816 

173.033 
103,439 

160,167 

159,046 
15353?® 
Jt3497»5 
131,308 
137.^4 
133,6x8 
119,306 
118,1*9 
116,663 
105,984 
104,7*1 
„ 103,790 
95,«47 
90,54* 
90,3«6 


87,61 
8 ' 


Variation 
since 1891. 


+ 334,633 

+165,49* 

+ 18,143 


40,988 

45.758 

56,818 

33.4*7 

8.979 

54,557 

10,136 

*5.996 

.6,110 

8,458 

*9,360 

37477 

4.999 

*5,663 

1,380 

**,8*0 

8,070 

304^ 

10,169 

10,710 

3.658 

10,077 

1,361 


+ 11,46^ 
+ 18,556 
4. i4ina 

- 13,630 
+ 10,956 

h 8,1.1 

+ 

- Jf4»g89 

+ 13,693 

4- 13,853 
+ 3970* 


Town. 


36. MtrzSpur 

37. /idmpur* . 

38. AmbSla* 

39. BhcpU . 

40. Calicut * 

41. ShafajahAn* 

pur*. 

43. BhSplpur 1 

43. ShoiAtnir 

44. MnrAuAbad * 

45. KjjsabSd * 

46. Ajmer . 

47. GayA . 

48. Salem . 

49 - AWipACKoll) 

50. Hydcr&bad 

USincl) * 

51. I^sm . 

53. Jullunclur* 

53. PWnikhab&d* 

54. Imphat^ 

55. SahAranpur 

56. ParbhaogA 

57. Gorakhpur * 
^.Jodhpur 
59/lIubli 1 
60. Muttra* 

5x. Knmbakonam 
63. Moulmein 
63* Bcllary* 
64.SiAlkot* 

65. Trioandnm . 

66. Tanjore. 

67. NcgnpatArn 
6H, Ahoar . 

69. Bhaunagav^ 

70. JilAllKt * 1 

71. KolHpur^ 
73. NavAnagar 

73, Jkdidia « 

74. Coimbatort 
7j. Bikanir 

76. CuddialorQ 

77. Cuttack* 


Popula- 
tion in 
1901. 


78,138 


75, *88 

78,*>8 

75*085 

& 

70,63 r 

68,111 

67,735 

f .338 
,09J 
,»64 

M,i44 

64,148 

<50437 

$o,a*4 

60,041 
59/57: 
5^44' 
58, *47 
57.95<5 
67,88* 

57.870 

57.*90 

50,77* 

6<544* 

55.7*4 

54,373 

13/544 

53.541 
53,o«o 
55,07s 
51,116 
5*. 384 


Vfiriation 
since 1391. 


I 

- 4,36!^' 
+ 3,035 

- 6561 
+ 6,685 j 
+ 10,903 

3,064 
If 6,654! 
+ *3,378' 


5^1 

449<5 

9,095 

3.9X1 
«5949 
1 »»33® 


f 1,533 
- I 0 ,f *94 

♦■3.060 

; ’Vi 

•• 1,311 

+ 73*9 

4 3,061 I 
1,330 

* 3,869! 
♦* *9fm 1 

3,051 
+■ 5»344 

^ X,3I1 

^ 8,558 

* 5»3»4 

f 4,171 


' Xndodes caatoniaettt pepolattoa. 


t Inotailss etsU atal mttkary sutlon. 
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TABLE VI. REi.KiiON 


Religion. 

India. 

Pnvineca. 

Statea 

INDIA (ToUl) , 

294 , 3 * 1,066 

231 , 899,607 

621 , 461,549 

Hindu 

307,147,016 

158,6015388 

46.64S.758 

Mnlummadan 

6 ». 4 S 8 ,o 77 

53180475 *7 

6.653.580 

finddliift .... 

9 , 476,759 

9 i 4 **t 449 

65,310 

Animistic .... 

5 , 5 « 4 ,« 4 « 

5,899,104 

3,684,954 

Christian .... 

3,913,141 

1,904,364 

*, 018,977 

wSikh 

a,« 95,339 

* 7574»579 

630,760 

Jain 

3 , 334 , '48 

478,700 

6 SS .448 

Aorottstrian (Pani) . 

94,>90 

79 ) 94 * 

14,348 

Jew ..... 

18,338 

15,848 

3,580 

Minor KeligioDH and Kcli- 1 
ginns not returned . . 1 

149,900 

129,735 

1 

174 


'PABI-K VII. Aok 


I A. UKITIIIII I'KItIttrOXY ON tv. 

Malm, 

144,409,232 117,604,942 

it;,a 6 R, 9 u 7 if, 136 , 30^1 

iy.«9j(i40» «»,5yis.M 

«4.7«M7* 
ii,ei 7.533 ‘MM 477 

«*i*‘a4.«67 'J.*4‘Jia»7 

ii,K 75 ,o »4 io,a»i,sao 

i».»4«.»3> 9.«4 i*«4 

7,I8».W4 
9.8*J/J4 7»«S«.*»a 

4W»a!>7 

«i«««t»e 7 s.oOr.MP 

»,4»W»07 a.f7«.44a 

7»944.i>50 a.®*4.»«o 

itaoo *9»««a 

4*».7*a »<5.1 i077 


114 , 094^1 
» 5 .« 97 ,iJ«i ' 

1 1,143,915 

9i4i3,i97 
«o, 0*3,470 
io,i47,*r» 

4.391,173 

7,S0j,9e« 

»^, 7 «o 

5 , 101,305 

1,915,670 

6.104.709 

»J.*44 1 


317.379 


INDIA (TotoD . 
LJniU'r 5 . 

3 10 3 . 

10—15 
15 JO • 

JO— J 5 • 

Jf— 30 . 

30—35 

A 0 - 40 ' • 

.JO— 45 

40 -^S^ . - 

50-55 . . 

55--00 • . 

tto Mm over 
Afft not rotnmml 
NvkciJHin(*nitecl> 
l/y ajt** . J 


1495951.824 
>«» 73 l 5»774 
ao.H 3 i*oH 5 
««tHHo, 55 K 
14,9435349 
** 7757 »<'>« 
* 3 »*.U 417 
! 13,673,440 
I 9 *m> 0 S 7 

I 9,6665^13 
5 » 53 »i »»7 
M 30 . 9 ;J 

* 31**7 

5 *P*V 7 * 
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TABLE VIII. Civil, COMUITION 


AGB AMO COMDXTIOK. 


tNDIA(C;riindTotal) 
All ages 
Unmarried 
Mamed . 
Widowed , 

Total 

Undee 5 
Unmarried 
Married . 
Widowed . 

Total 

6—10 
Unmarried 
Married * 
Widowed . 

Total 

10-15 
Unmarried 
Married . 
Widowed * 

ToUl 

16-20 
Unmarried 
Married , 
Widowed . . 

1 Total 

j 20-40 
I Unmarried 

! Married . 

Widowed , 

Tcitftl 

40-^60 
Uniiiarrieci 
Married , 
W*idowe<l - 

I’otnl 

60 AND OVER 
Unmarried 
MarritKl . 
Widowed . . 

Total 

ACJKNOTRRmtrKU 
Unmairiod 
Married . 
Widowed a . 
Totid 

Not enumerated by V 
civil condition •» 


British TKRRtrok> f^Ni.v. 


149,951,824 144,409,232 1X7,804,942 114,094.660 i 


73,506,661 

07,804,108 

8,1x0,084 

149.420,853 

18,608,288 

121,500 

18,735,774 

*0.035,071 

759,051 

20,831,085 

16.228.657 

*,539, *79 
112,722 

18.880.658 

8,400,470 

4,326,388 

206,464 

12,942,322 

8,740,«04 

2,414,48a 

46,657,057 

1,200,767 

*9.^94»70H 

3i*99»«.M 

24,3‘M.62<) 

273,660 

4i06Of9J5 

*iO3*»730 

6,956,311 


49i5*»»3«« 57i9«4.5*f> 

m-ms.is; s.v5((«.a.^N 

143,956,447 117,640,965 

19,006,007 t5i039,«94 

.43>503 9.>5.i 

I9)4«7 ,1.79* 

19,268,907 15,136,206 


i7i7f»9f9-*.» 

*,oa9.74a 

‘;S,79« 

19,896,462 

8,70<i,oK8 

375,863 

15,666,718 

‘W4ai7'« 

5J3,W)7 

12,017,833 

».474.3«7 

S7,Koo,88o 

ft.707.i'*8 

45,982,432 

•tos.ino 

it,j3i).4j6 
1 1,668,6)9 

23,203,165 


10,586 

3,677 

83,117 


7,994,960 

9 i> 6,1 

I3,35« 

8.»79 

26,900 

4l>i7»6 


621. 84 4 
**M7* 
16,695,W> 

**4^212, 546 

2.0I6.J05 

14,716.972 

^»»507/»23 

9/K)«,477 

6,749.J«4 

'.70.4.657 

.'«i.43l,%6 

*5‘6 i/ 2,2 o;, 

1, 6 1 r*. 483 
5,614.850 


*53,977 


397222,4^7 
1 54t*7*.4*o 
".4'<.4i449 
1 119,877,286 

i I.4.396.579 
«9».9«9 
>4)SI9 
16.597,861 

'4."<».597 

I/»56,I25 

73.8H4 

ir>,9l2,W»6 

^,6S*|.72N 

5, 27^*, 9^3 
203,214 

7,380,018 
388,576 
0.413, gtr/ 

«/»07.8f4 

*048t;s.i«5 

5,ir^i.Hci2 

m I 

r5,«50 

5.116,414 

6.304,799 


5.116 

29,644' 

«7.*79 i 
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TABLE X, Language 


FAHILT AMO SOB-PAUILY. 

HQHjll 

INDIA (Totel) 

294,361,056 

Vernaculars op India ... . . 

292,966,163 

Faiolly ; 

1 

1 

A. M&layo-Polyneiiiin 

7.»3* 1 

B. Indo-Chinese 

11 , 713,399 

1 . Mifn^Khmir 


3. THbito-Burmofi . ‘ . 

9>!^>,4S4 

3 . Siatnese^ChiMse 


C. Dmvido-Mii9^U 

'iRAwm 

1 . Mu^d . 

hm,»7s ! 

3 . JDravidtan 

! 

D. Tndo-£uTO]»ean ...... 

1 

(Afyan Sud-Famify) 

i 

K. Semitic 

4a,HHi 1 

K. Hamitic 

5>i.V> ' 

(t. UnclasBcd 

346 . «5« 1 

Vernaculars op otukr A.siatic countkik.s, ApkicA) 

76,673 1 

AND Australia. 

j 

H. lndo-KtiroiK*an ...... 

ao, 96 H 

I. Semitic 

i.,W 

J. Hamitic ....... 

a<4 

K* Moofiolian 


L. Malayo-PolyncHinn 

J, 46 i 

M. Bantu 

3*3 

Vernaculars op Kuropr 

•mmi 

N, Iiido«Kuio{K«an 


C). Mongolian . 

** i 

j 

LANOUAOR nut RKTURNBD Ok NOT IDRNTIMKU, K'lt’. 

imm i 

1 


ix] 
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TABLE XL Birth-place 




Immigrantfl 

PAOVJNCB, STATif, Ott AOBNi Y. | 

3 \rtiia! 
Population at 
l>n<)ux. 

(peraonn 
bom else- 
where but 
enumerated 
in Province 
or State). 

INDIA (Total) . , 

294 , 361,066 

8480|893 

Ajmer-Merw&ra • 

476.913 


Anclamansi oiift iMuoharis 

*4,649 

I4,ai9 

AnHAm 

6 , 136,348 

775,844 

Haluiihistiin . . , * 

308,346 

.300,771 

Ikn(,^al 

78.493,41 * 

915,158 

Ik)mbfty .433 

33,468,309 

858,799 

Ikirma * , . . . 

Cantnl I*roYittcc)(, intiludiui; 

10,490,634 

603,500 

Ikrar .... 

'4,637,045 

898,769 



180,607 

55,098 

Mailras .... 

Ptinifth luut Frontier Pio- 

38,633,340 

369,688 

vin<« .... 

36,880,317 

798,437 

Unlttnl rrovinciM , 

48 , 49.1,879 

695,956 

llatcKla 

1,953,69* 

' 7 a, 93 i 

Ontml India Agency , 

8,638,781 


<*iii;hln 

8 ij ,035 

SOAM 

Hyflrrabtid .... 

11,141,143 


Ksnltmir .... 

*.‘ 8 > 5,678 

«a ,597 

Myiom .... 

5.539.399 

306,379 

HUtrs* . 

9.733,301 

*44,446 

TmvMeCMo 4 . . . 

*. 95».»57 

54.911 


Notn, JfwIlA, t, jK*J«5**<* |w%on« rnanirratHl 

Ttnetv whmi Mrcfe-pUr^ itcH tmrrtM 

Cnhainn 4 Inrtadfw ffaly onlgrAntK IWttn tlm IVnylnt^ nr SttttM of 
Mttfe nf IfldU, An htn b«>nti mutU' in j^nKrnph 166 of the 

of ifKM tn KMigin th«^ voUmur of rmigfntinn liulin. 


Bmignnta 
(penont 
bom in 
Province or 
State Imt 
eoumerated 
in other 



7,026,524 


»5»393 

349 

5 »i 4 «* ' 
70, 9M I 

870, 5ii I 

636,79V I 

670,136 

3,19a 

713,069 

436,351 

i.sio.asa 

301,303 

463,310 

14,633 

317,79* 

86,137 

131,683 

900,334 

34,486 


in Salneiititaii 

Mrth to other 
Cimus 



49 ® 


THE INDIAN EMPIRE 


I CHAP. 



rOPULATIOX 


499 


TABLE XIII 

OC'CIJI'ATION OR MbAXS OK I.IVKI.IH(K>|) 


XUUBKK OK PKitSONS ClUPPOKTBl) 
HV RACK OROBU. 


OrrW r»f Occupfttinn nr 
ni MvplihoMl. 


! INDIA (Total 1 . 

j Adminislmtion 
11, Dcfi'iiire 

iti. Service 4if Native and 

’ Foreitjii States , , 

I IV. t'roviMioii ami (^are of 

I AriimuU • 

V. Agriculture « 

V I < Personal) 1 f ouichnld, and 
Hanltary Services 
vtl* FtNKli Dtinky ami Stiinu« 
Untu .... 
j viir. I«ight,flrin|;,atid Kotaj^e 

I IX, Ituildinj^ , . , 

} V, Vehlele^ ami Vcavdii 
I KU SiifiplcinenUiry Ki*<|ulre- 

I in«nt4 

I \ll. Textiti'KaluZcHAml 

j XIII. Metnln and Prrciouk 
St<aii;ri 

I M\. Karlhrn amt 

' Si om* ware , . . 

i \ V, Wood, ( 'unc, ttml lANtvc-i, 

I »’Ve 

XVI. Drni^, Ouimi, Dyr-., -Ve. 
XVU. Dtraihn. Air. 

XVftt. iUitniiU'ieo . 

Xft. Tnm»|»mt ami ,Slf»raj;c 
; XX. t4e8Uii««t aiirl Aitiotir 
l^roliradonii 

j XXI. S|K»rt • , . . 

; xxtf. ^Avrthwork and Ckmtiil 

J Ijkliour . « 

1 \xiii. (ndrfinltr and Dlnre* 

J ItiitaMe Deeuintionx . 

j XXIV. fmleiiendent 

\«i Kvhnnmi hy Oi;eu|m- 
tiim .... 


294 , 361,056 231 , 899,507 62 , 461 , 549 ! 


3, Hi 4,495 

;196|055 

*»397A^5 

tpi. 691.731 1 




3»«Oi.544 


K<;o,036 I 

1.359. 1 K4 

1,174,087 

36,013,766 


10,717.500 «, 217,556 2 , 499,944 


*6,758,726 13,649,266 3,109,460 

i,46i,aH6 i. 093»799 367 i 4»7 

*s4?9*76o 1.166,712 4*3 t 04*< 

132,160 118,901 13,259 

1,231,671 *|«2,57« 329,093 

11,214,158 8,653,820 2.5 o ®*33« 

3,710,804 2,866,031 844.770 

a,i43**^»7 i. 603'962 539^175 


7,^7AU 

5,001,608 

i7,VO»o 


13,649,266 

i. 093»799 

1,166,712 

118,901 

*18^.578 

8,653,820 


3,7i|(?,49i 

455.763 
3.^4 *.935 
•tii97,77* 

3.5i»8,»69 

4,928,092 

*28,043 


2.938,of>6 

341,628 

2.175*835 

2.716,185 

5*075*849 

5.87**597 

91, 2H 


852,426 

114,135 

1,071,100 

1,^1, 5H6 

45^*420 

*>056,695 

36,832 


*7*953.261 12,528.841 3.424.420 


6of»,358 

3**57.796 

173*010 


130,675 

*.743.812 



CHAPTER X 

PUHLIC HEALTH ANB VITAL STATISTICS 


Thk general state of the public health in every country depends 
on the measure of adjustment of the relations of the individual 
and the race to the environment; the more complete and con- 
tinuous the adjustment, the greater the longevity. The tendency 
of European civilization is to give man more and more com- 
pletc control of his surrrmndings, whereas in India these are 
actually and relatively stronger, more capricious and unreliable, 
than in the West, while the individual is loss resistant ami 
adaptable. These influences have moulded the moral ami 
phy.sical character of the people and their civilization ; aiul a 
brief reference to some of the salient features of the situation 
will tend to elucidate the vital sUUistics, as well as to explain 
somt; of the peculiar difficulties of the probU;ms they rlisciosi;. 
Con‘Mtion« As rt*gards the individual, the main gen<jral njsults of the 
flffecting** marriage custotns are those to be expijoted from the absence of 
the indl- free selection and from emlogamous restriction : vis. incstiase 
vidttal. jjj power of transmitting cliaractcristics (* prepotency ’X a 
deterioration of ph3rHiriue \ lessened resistance to disoiie^ and, 
Early possibly, sonic relative impairment of fertility^ 'fhe almost 
universal custom of marriage at puberty implies that practiciilly 
all th(^ immature adoUisccnts of every generation Imvct an equal 
opportunity of propagating their kind ; and there is nom* of 
the salutary elimination effeclerl in the Weist by the celibacy 
of large chisscs. 'rh(! gemmil avtfrage prorluct must bt^ lower ; 
and apart from tlu^ greater tendency to disetise, inherited and 
acquired, the duration of life is aflfected in another way. For 
there b probably a direct relation between early marriage and 

^ Th« rmlt of 39,000 ol^ftcrvationR on healthy prlionen in Bengal showed 
that 60 per oeot were between 5^ and 5' 4^^ in height; 13 per cent, were 
below 5^ end only 0*7 per cent al>oye 3' average weight of 

the heidthy BettgiUi {peasant was riiown to be lb. (7 stone it Ib.). 
In Bombay the phytkal standard is even lower. (Boohaium, Imiituf 
OetsoUr, 1B974) 
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the duration of the reproductive functions, and the premature 
strain on the latter .tends to their earlier cessation. The 
climacteric is advanced, with all the corresponding results of 
earlier d^eneration, and we thus obtain a mure rapid vital 
cycle involving premature senility. As regards the individual, as 
will be seen later on, an enormous sacrifice is also incurred in the 
loss of maternal and infant life. On the other hand, the rapid 
succession of the generations, probably five or more in a century, 
is favourable to the process of adjustment to an environment 
tliat is subject to constant changes : we may sec the results in 
the rapid recuperation of the people after famine and epidemics, 
and possibly in the relative immunity they iiossess to some of 
the chief causes of mortality. 

With respect to nutrition, it cannot be doubted that the Defective 
(luality anti nature of the food of the majority leaves much to 
lx: dtutiroil, and on this the measure of vital resistance largely 
deptinds, while the quantity available apixiors to influence the 
birth ratt! in a marked degree. These combined efibets are 
strongly umplutsiscd in times of scarcity and famine, with con- 
sei]aent radical modification in the number, the vitality, and 
the ago constitution of the population. Under r)rdinary c»n> 
tiitions, tile essential protdd {nitn^untms) element available is 
laigely diminished l>y waste in all vttgetable fixid, and primitive 
methods of cmiking and digestive debility add to the loss. 

Tiujts.* disabilities are greatly enliimced in sickness, when bulky, 
dry, and iIl-c(K)k<Kl fisKl cannot Ih! taken, and this is a lactor 
in tlic lu'avy mortality and the economic loss front prostra- 
tion. I<‘inally, poverty, of whirli sickness and niorUtlity are 
pcriiaps the chief causes, tuu) a diri'ct effect on the resources in 
food, clothing, and housing, anti on the stantlard of utmtfort, 
and so of 'resistance,' while it afl'ects detrimentally the power 
to aebiove tmaunires of ainuliorution. 

Coming now to the genenti enviromnont, its special dumte- The mcUI 
terimicH be briufty indicated under thrett he^s : re%iouH 
and inoral, soeialt and physical 'Phe whole tone of rdigious «f 
tiuHight, tdth its philosophy of fatalism, is against the indivi-reliuion 
duaiistic self-assertion necessary to success in the struggle for tom.*’"*' 
vaistence ; it is ui>posed to co-opemtion for civic ideals : and it 
(Woiiu)tets indiifiiiSincci to life. Kvidtmee of this is seen in tlu* 
itow Mippruswid practices of the sacrifice of widows {sati) and 
female iiifiuiticidci and in the treatment of women in childdmd. 
itisastrous oRiiCts dn a Ituger scab: fnsiucntly follow cm the 
c(»ngrrgation of vast numtien at places of pilgrimage, where 
the riles involve overertmding, cxisMun*, aitd the consiunptiott 
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of unwholosomc, if sacred, food and water. The duties of 
daily life, limited in their application to |he individual and the 
family, are ordered and performed as religious rites which the 
British Government is pledged to respect as long as they do 
not outrage the moral law ; and herein lies one difliculty in 
securing the observance of the sanitaiy ordinances which have 
occupied so large a place in the Statute Book of rectmt years. 
The caste constitution of society, if justified in the circum> 
stances of its origin and in many of its results, imposes a rigid 
bar to free competition and to the development of civilisation. 
Again, many of the conditions of social life are largely the 
result of the anarchy and insecurity of life and pn>])erty 
that prevailed anterior to British rule. This, with the 
climate and the water-supply, has determined the insanitary 
structure of the dwellings and their arrangement in aggregates, 
while the seclusion of women of the better classes has also had 
evil effects on the race of the natural leaders of the 
There has been little, if any, adjustment to the new (Kmditions 
which ore the outcome of the pax EritannieOt while the most 
important of these conditions, operating on the cumulative effects 
of religion and custom, has resulted in an enormous incniase 
of population, lliis has led to extraordirrary density over grtat 
areas, and to overcrowding, to which the ^ubpment of in- 
dustrial enterprise has greatly contributed in many large centres, 
while it must be remembered that an overwhelming proportimt 
of the sickness and mortality is caused by specific commutdcablu 
diseases. 

The ]ihy- Of the predominant features of the phynoal dBVirphil^t. 
Wronmmt. following renooribi most be con- 

influeneeof fined to brief suggestions of the influence of ninfidl and range 

nintall. ©f temperature. Nine-tenths of the vast population live from the 
land ; and the two indispen.sablc conditions of existent'e, the 
supply of food and water, depend almost entirely, in the greater 
part of India, upon the character of the summer monsoon, 
i. e. upon the rainfall that occurs during .some three or four 
months, which is then stored in, and on, the .soil for con- 
sumption during the rest of the year. Speaking generally, the 
country is subject annually to a short period of deluge und a 
longer one of dryness, hut there are the greatest commits in 
the relative intensity of the phenomena in different areas under 
normal conditions. These, moreover, give place, from tintu to 
time, to periods of excess or failure of the rains, with conMw|uent 
accentuation of the phenomena in proportion to their dumtion 
and the area affected. Now, the sources of water-fupply ore df 
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three kinds, surface ‘tanks' (ponds), shallow wells, and rivers*, 
while everywhere, save in a few of the largest towns, all sewage 
and liquid and solid waste are committed to the soil for dis- 
posal, cither hy deposit on the surface or by burial, and this 
generally in close proximity to the inhabited site. The effect 
of heavy and ermtinuous min, which is far less penetrating in 
proportion to its (juantity than outside the tropics, is to wash 
the accumulated soil impurities into the water-sources and to 
leave stagnant collections of water where drainage is defective. 
The ground-water, replenished by percolation often too rapid 
for effective filtration, rises <iuickly in the wells, until in a few 
weeks, over large ureas, it is within a few feet of the surface 
which it fretiuently reaches by the end of the mons<jon. In 
this way the majority of the wiills of the inhabited sites are 
rendered juilintt uiul non-potable by infiltration of sewage salts. 
Meanwhile, all the c(aKiition.s iff life have t>cen transformed : 
waiter is abundant, but certainly at first impure ; aiarse green 
vegetables laigely nq>laco the simple grain diet; there are 
frec]uent sudden alterations in tcm{>erature, against which the 
clothing resources are inadc<iuate, and the people are driven to 
the shelter of their dwellings ; the cultivation of rice, the staple 
f(xid-cn)p of larges areas, necessitate! inttjrference with the 
natund dniinage ; ami lastly, there is a great development of 
insect ami luicnHirgunit* life. Here wn have all the conditions 
that leiul to bowel complaints and fevers ; and the mortality 
imrve, which is generally lowest in June, rises, with the motv 
Mion iHtrifKl, to its highest (Kiint in th(^ two succeeding months, 
'riiereufter, ihnmgh the next six numths, the course of (tvents 
is reversed: the waU^r siqqdies and surfiu’C (x»liections are 
gradually dt^plctt'd ; and as tho hot st^asoa advances many are 
cumpleUily c^xhausuxl, m<mt c»f those that persist being rediuced 
to the eonditiim of muddy puddles in the cose of wells and 
tanks, and to a stagnant chain of pools in tlie case of all but 
the targest rivena if tlu: monsoon should fi^l, or cease early, 
the conditions are aggravated : the supply of the prime neceii- 
iity of nxisten(,*e Is cut off at innumitrablo sources, causing an 
(^vetwhtilming (tall on those that remain, which are subject to 
greatly enhanml risks of pollution. It is frtxiucntly the 
entstom to ukc tlut same supply, indiscriminately, for the various 
purfSMcs of drinking, luithing, washing clothcts, and watering 
cattle ; and it will be* umh^rsUKKl that in these circumstancex an 

' Wati}r»AU()pty coa<4ofvc<l on inotlem prlnclpleit, srs new (X90BJ 

ni ths di«jp«ni!l of iXimmunUlr n, having «u sggitfgsto poputacloa of 
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outbreak of cholera is freriuently added to fiiilure of the ftxxl 
supply. It will be seen later hr>W| by jts influence on the 
mortality and the food-supply, the rainfall also larj^ly affects 
the birth-rate. 

Inflaence As regards the range of temperature, which varies greatly 
different areas at different seasons, but which is generally 
far greater than in Europe, it is easy to tracts its influence on 
the important vital ctmdition of the supply of pure air in 
dwellings. It largely determines the materials and structure 
of these ; lienee the striking contrast between the reed and 
thatch hut of the typical Bengal hamlet and the impervious 
mud and brick structures of the dry inland tracts where the 
range is highest and where protection from extremes of heat 
and cold is necessitated. ‘ Here, also, dwellings were aggregated 
under the necessity for defence, and consequently present all 
the features of camps ; thcrcj were no arrangements for aite- 
vcintilation, or conservancy ; and even now the cattle are driven 
at night into close courtyards, and often into dwellings, whiciit 
arc devoul of atipliances for the admission of light and ain 
'File joint-family system invtilves overertiwding, csfiecially in 
sleeping ns mis, which is most marked in towns; and where 
the range <if temiieraturc: is greatest, tlie effects of the scanty 
resources in clothing uriudso most nianiflist. 'Fhere is abundant 
evidtmex; to sliow that these conditions, varying in dc'gree over 
large areas, <liiterniine tht; incidence of (liscatses of the 
‘zymotic’ class, and especially of typhus and the? contaghms 
fevers ; also of pneumonia, phthisis, and other fatal lung dis- 
orders, which an; favoimxl by aggregation in foul air, and 
which are the causeis of a very laige projmriion of the sickness 
and mortality. 

PreiKsider* To sum up, we havir a vast and httterogeneous pojmtalion, 
^ primitiv*- an<l rigid sUigft of civiliwition which inv<ilv<!S 
the«n» certain physical and moral disabilities, dependent in gciiend on 
vkomnimt. the land ma only hir daily bn^ad, but for all niatiTial resources. 
I'hti tmu'ked feature of the general situation is nian's com 
(Xirativcf sulmrdinatiun tii the environnuint, against which the 
Itruggie is nutintainiul, witli varyirtg ishius rather tiuui with hW 
feltOV man* 'Hie ctmracler of rainfall tliitermimrs tlm 
quantity and quality of the fcKnl and watcT-supplies, and 
tht«M^ diaoe, in a huge measure, the hmitit of tlie commuttiiy, 
ai evUtoimd by tiut Mgh an<l fluctuating birth atul dmih-rates ^ 
and by tba reveraal of their luimial ntlations ; and 

dtift ocbuif W in tqiecially unfavourable yeara, i>ut in 
certam rnontbn und<nr mom ordinary circumstances. 
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In approaching the discussion of the vital statistics of the vital 
general population, i^ w oecessaiy to explain that we are still ^*^*®**- 
far from a complete and accurate record of the births and 
deaths^ and of the causes of death ; that there is no record dtanuter. 
of marriages, and but a very inadequate one of sickness. 
Rt^istmtion was first instituted in British India generally 
about thir^ years ago, much later in certain areas, and to-day 
(1905) some of the less accessible hill tracts and most of the 
Native States are still outside its scope. The difficulties 
encountered have been great, and many remain. The people, 
doubtful of the object, shrink from publicity in domestic 
affiurs. The agents are, for the most part, illiterate village 
watchmen, or town police, who are required to re[K>rt to the 
police station at regular but varying intervals the simple fart 
of birth or death and the supposed cause in the latter event. 

As to the ns-ord of actual occurrences, the error of defect varies 
considerably in different areas ; in some it is almost negligible, 
in others it may amount to nearly ono-third of the totai t>ut 
there is a general pnigressive improvement evaywhere. 'llut 
statement of the cause of death leaves much to be desired ; 
the vast majority die wiUtout tiualifuid medical attendance, and 
we have to rely on tlw crude impressions of the people, who 
attribute mtwt fatal illnesses marketl by a rise of temimraturr 
to ' fever,’ ami who, during epidemics, freciuently conceal either 
the fact or the true cause, in order to escape sanitary measures. 

At such times, and also during fiunine, Hficcuil sources ot 
fidlocy arise from the migmtion of lutge numlwrs, so that, even 
if the fkets are obtained by special effort, the local ratiiK are 
vitiated. Kverywhere efforts are made to chiKsk the records by 
local imiuiries, ami, in many towivi, l»y suitervision of the 
appointed places for burial or burning. 

A guneml Census was first taken between 1867 and 187a, ami 
was repeated in t88i, 1891, and 1901. 'flte value of these 
cnumentkMM has been inestimabfe, though the return of ages is 
l>y no means aoeumte and there has ptsisibly Itoen some con- 
cealment of fenudes. The figures have enal>lod us to obtain on 
approxinute estimate of the true birth and death-mtes, and of 
the mortality by agrt ami sox, and thus have nifordod data for tlic 
construction of a Ufo Table. 'I'hu great fluctuations in the bsrlli 
arxl death-rates, and the freriuent r»«versal of their normal rcla 
thms, are marked in the irn^gular progress of the fmpulation, luid 
for this reason tho cunsus figures soon liueorac inaccuratii for 
ratio calculations in ihlur ccnsal periods. With these limitatitsis 
it will bo seen that tho material for a closely reasoned analysis is 

vot, i. I, I 
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often lacking. But the recorded facts are of great value in the 
study of the conditions of each area 5 of far less use, though 
still suggestive, for inter-Provincial comparisons. Any attempt 
to trace the effect of sanitary measures on the health of the 
people is at present beset by obvious fallacies, for as registration 
improves the rates tend to rise in any case; but there is 
abundant evidence forthcoming on this (lucstion in the vital 
statistics of the troops and prisoners which are discussed later 
on in this chapter. 

The following statement gives a general view of the birth- 
rates recorded in different Provinces during the two decades 
ending with 1890 and 1900, with other particulars for com* 
parison ; — 


BirthrToUs per 1,000 in the Chief Provhices of British India^ 
1881-1900. 




Mean 

annual 

rate 

(recorded) 
for 1S91 
XQOO, 

(Faailnr.) 


Katioof births 


PaOVlNCB. 

Mean 

annual rate 
(recorded) 
foriSSi^). 

(Non. 

Famine,) 

and lowrnt 
annual 
rutrs 

(FPCord(Hl). 

(mt'nii of tS^i* 

marricfl 
w<mien (15 
4r>) arcortliiig 
to CenMNCM 
IHoi. 

VrtAmW 
tru8» itof* 
nml ratf 
\m i|OCK> 
of popu- 
lation*. 

Bengal 

(not 

available) 

33*9 


4.V0 

38*1 


3X9*6 

5I*« 

Assam 

S8.5 

31.8 


35*4 

J»j'9 


190.3 

• • 

United Provinces 

39‘5 

37.7 1 


4»*xj 

3X«j 


330*9 

44*a 

Punjab 

39‘a 

4l-,t 


48*4 

34*0 

4? 

36*8 


337*1 

45*8 

Central Provinces 

41.4 

3S-!)t 



186*3 

* * 

BerSr 

40- B 

38.4+ 


50*5 

3»*5 


319*0 

• ■ 

Madras 

39*a 

39*0 


3>‘4 

35.1 


164.3 

50-3 

Bombay . 

34-3 

.14' ' + 

! 

.lO'O 

36*0 

\ 

1 

300*4 

49*3 

bower Burma . 

3.1*6 

30*1 


i ,l«-4 
30.0 

1 

1 

Ji7*6 

• * 


* The j^Uble true nonnal mtes (column 6) arc takeit frttfa tlie Repfirt 
of Mn Hardy, KT.A., F.S.8,, Cmus Htfort, 1891, vol. \U Tim itte 
for all Provinces (combined) Is ealonlated at 4b«8 per miUe, amt this may 
be ftisnmed to represent, approabnately, the ratios lor the aiw for which 
sepamte oalenlatlettf have not yet been made. Tlie sttbsetivent decade 
(XS9X-1900) waamaikod by abnormal conditions aming from famine and 
plague. 

+ Kamlne In tbese axeii during last qnbuiuenniunau 
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In spit<! of defective registration, the recorded rates arc gener- 
ally high in comparison with those of Europe, outside Germany, 
Austria-Hungary, and Italy: the ‘probable true rates’ arc 
much higher without exception. There is great variation both 
in the recorded rates of different areas for the same period, and 
in those of different years for the same area : this is partly due 
to the influence of famine, and partly to differences in the 
r^stration error, the ap(>roximate measure of which is obtained 
by comparing the ‘probable true rates’ with those recorded 
in the non-famine period (r 881-90}. In Europe the average 
numtrer of births per r,ooo matrierl women at age 15-50 may 
l)c put at 250 ; and conse(]ucntly the Indian rates (column 5) 
indicate defective registration or relative infertility, and doubt- 
less both factors are in operation. 

U'e may now proceed to discuss th«‘ chief influences which How 
determine thi«e chamcteristic results. The marriage customs 
must undoubtedly l>e given a foremost place, for marriage is, in ewao^. 
1‘ffect, not a voluntary contract os in the West, but a religious 
(»biigation, binding on both sexes, which is enforced by the 
social code and necessitated by the law of inheritance. Briefly, 
it is as a rule contracted, in the higher castes which acknow- 
ledge BrShmanical authority, with a girl who has n(*t arrived 
ut {mberty (though consnmiiuition is gcmerally deferred till then), 
while the huHlrand is often much older : unions are fisrhidden 
between {x.*rsons of the same kindred and between those of 
(tiffering castes and sul>-castes ; more than <»ne wife is permitted, 
failing male issue by the first ; widowers titay retnarry, but 
this is not pi-nnitted to widows, ’I'hu results are that marriage 
is almost universal, ut the tsirliest practicable age ; there is 
disi»rity in the ages of hust»and and wife ; an4 as a con- 
Mn|iienO(^ an exct<8sive proportioit of widows. These general 
ntkw and results are subjitet to modificatliwi in the pnctice of 
the lower Hindu castes, MusalrnSns, Buddhists, Native Chris- 
tians, and some atxirigi^ tribes. Among thtun, as a rule, the 
age <»f the female at marriage is generally higher and the dis- 
t»rity in the ages of huslxind and wife is less ; there is also 
a fnxY choice, from the abeenee of caste restrictions ; and there 
is no nwtriction 011 widow remarru^^ 'lire following figures 
wilt afford a clearer view of tht; situation by comparison with 
Ktm«pt>: it is interiisting to note in passing that Hungary 
oeeupies a position, in this res{)cct, midway IretwetYi ICast 
ami West. * 
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Pwxntagt Distribution of thPPopulatioH by Civil 
Condition, 


Aqb and 

Civil Condition* 

India 

Male: 

(IQOI). 

Female. 

Bvrofk 

INO ftV 

Male. 

AXtl.t/il. 1 
RtiARVI. j 

1 

Frmalf. j 

( Unmarried 

49.3 

344 

63.0 

590 

All ages \ Manied 

454 

47*<> 

33-0 

3i-0 

( Widowed 

5*4 


3*5 


[ Unmarried 

5X*8 

x *‘3 

95*0 

83.0 

i£-*25 . { Married 

45-8 

82.8 

4*7 

14*0 

( Widowed 

»’4 

5*9 

0-05 

o<J 

[ Unmarried 

ia-5 

3.5 

36.0 

2H.6 

26—40 . { Married 

81.7 

8ai 

01*0 

67.H 

1 Widowed 

5-8 

X74 

*4 

3$ 


Among the many interesting facts to which thcso figures 
point, we may merely note the contrasts displayed in the 
proportions of the population married in India and Eurof)*!, 
and again in the proportions of the wid(»wed and tla- single 
among males and females in India at the two age? perimls, 
denoting the earlier age at marriage of females and its ptaialty 
in widowhood. Herts, then, are the renditions liir a liigh 
birth-rate; but, at the same time, factors tluit doulUiesH 
oi)eratc to diminish the full measure of fertility which the 
mere marriage-rate would lead one to exi>cct among a por>|«lf 
the vast majority of whom are impelled by ruligitms and Matial 
sanctions to disregard prudential considerations. The early 
ago at maniage, with the premature strain on the immature 
functions, probably leads to early exhaustion in IxUli sexes, 
which is perhaps hastened by the debilitating eflefits of malarial 
fevers to which all am subject ; the practice of the prolonged 
suckling of infants may also oiHimte. laistly, the entlic'.t age 
of procreative power is not the iige of grtsitest fccundit) . 

By sgri- Hut, in dealing next with tiie causes of tin: fltirtuatiMiis in the 
oidtana birth-rate, we find influences at work of t;ir greater and less 
proi^ty. (luestionable force : itunicly, those tiutt alTcct i>ros{H‘rity, which, 
in Indio, is summed up f<ir the masses in suftiri>;ia <bod ami 
a rdattve diminuthm of sickness, llu! mitrrioge rate is 
affected by tho character of the iutrvests, its tlw ceremony 
involves , lavish expenditure, loons Iming gtmcrally ramvl for 
which dto crops ore tlm sorurity. Hut thf: t*ittii rote is a for 
more sensitivo barometer of prosperity, bm'ousc die nwrriagr? 
of children does not usually tsmitote eohabibitiotk Nothing is 
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clearur than the effects of marked abundance of food or the 
reverse upon the general state of the public health, and of both 
food and health upon the birth-rate. With any marked rise or 
tall in food prices there is immediately a similar movement in 
the death-rate, and an opix>site movement in the birth-rate 
nine months later. When famine prevails and, subsequently, 
other fiictors co-operate, marriages are deferred and the able- 
Iwdied leave their homes in search of work or relief. With the 
recurrence of the first bountiful harvest the tide turns, deferred 
marriages are celebrated, cohabitation is resumed, and the 
sexual instinct, depressed by privation, resumes its sway forti- 
fied by rest and by comparatively abundant food. The death- 
rate now falls rapidly to lielow the niffmal, owing to the previous 
itlimination of the physically weakest ; and nine months later 
the birth-rate (calculated on the total population, which now 
contains a larger proportion of pimtons at the reproductive 
ages) rises with a bound and is maintained above the normal, 
generally for about a year, when the ordinary relations of the 
rates are resumed. 

Himilar influences nwy lie trucetl in the normal seasonal Hy normal 
tnddence of the birth-rate, which is Htam])ed with the 
characteristic features in every Province, though these are 
subject to slight local mtxliflcations referable to the {lericxl of 
the Iwrvest and of the greatest sickness and mortality. Speaking 
gimerally, wliere the staple fcKsl harvest is reaped in October 
tlutre is a sudden rise in the birth-rate in July, continued 
through August to the maximum in ^itcmlier-Octolier. 

'I'tiere is a gradual fall during Noveinixtr December, thfuigh 
the rate is still above the mean, which is reached in January ; 
thenceflwth the decline persists more or less steadily, to ottnin 
the k>wt!«t {Mint in June. Where the staple fo^ harvest 
comes in December, events are oemrisumt^ postpOMNl ibr 
about two months. The influence of the general health is 
manHttiit if the birth and deatlt rates ore plotted tegiether im 
a chart with an intervid of nine or tot months between them, 
i.e. the tleadi-imte tor January against the l)irth>rate fbr October, 
and so m ; the result is a striking contrast in the curves, the 
one fidling as the other rises, though there may be occasional 
trifling oiKrtplitHW to the rule. Again, cm irrigaUd tracts with 
adequate drainage, where the cri»pa are secure^ the birtlMate 
is ecmsistcmtly high : cemversely, where in water-logged anas 
the soil cteteric^ratlis and the [Miofik: are prostrated by chrordc 
maiarml disease, there is often dcipopulation flrom impairment 
of fertmndity. 
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Regarding the influence of race, the records only furnish 
particulars under local territorial distinctions : the main ethnic 
elements are nearly everywhere largely interfused, and any 
comparison between areas wherein the dominant element varies 
is vitiated by the registration error. Religion afibrds no reli* 
able clue to ethnic distinctions. It is possible, however, to 
arrive at some estimate of the relative fecundity of the diflerent 
races and sects by means of the Census returns of the i)ro|H>r- 
tion of children in each. As a rule, the aboriginal tritres and 
the Musalm9ns (who are often proselytes from the lower Hindu 
castes) stand out from the general community in this respect. 
This is due partly to the more favourable marriage customs 
previously alluded to, and possibly also to the greater variety of 
food, which generally contains a larger measure <»f the aninuit 
element than among Hindus. 

The proportion Ixirne by males to females at birth is shown 
below ; — 


Provimcb. 

Ilttlrsi liorft ttt 
frmairv. 

Punjab 

(Mrou of 

IU*6 

United ProvinceK 

X09>0 

Hombay . 

lOH.t 

Auum ........ 

107.7 

I.ower Burma ...... 

Bertr 

\U'.t 

Bengal 

iq6<a 

Centnl Provinces ..... 

iQd.4 

Madras 

‘ProcUined Clana* (Infiuatlcide Act) . 

101.4 

100*4 


The range within each area is greatest where registration, 
always at its worst in regard to events alTecting females, is most 
defective. The highest proportion of males is returned in areas 
where the male [ropulation outnumbers the femalt*, ami whom 
the practice of female infanticide formerly prevailed ; but in 
certain parts of two of the I'rovinais at the t(»p of the list 
registration is notoriously very defective, vi/» in the Western 
Punjab and in Sind. The records of Berflr, where registmtion 
it at its best, show that the excess of males Ixrm in thu 
Jamuuytojfune or July iteriod is always very much higher than 
during the rest of the year, the mean during a mmiMl 
quinquennium being, for the first six months of the year, 
to7'3, •'wl fot the Iwt •>* months io4t8. ' Mow the com'** 
sponding periods of cotieeijtion are April to September and 
October to March j and the latter period is associated with thrett 
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distinct fiactois — ^the harvest, the season of least sickness and 
mortality, and that of tly; lowest temperature, which would 
appear to influence &vourably the relatively hi^er production 
of females'. 


'fhe results of urban and rural conditions on the birth-rate Urban and 


will be gathered from the statement below' 



Ratio per i.ooo of 
populattoa 

PROVINCK. 

(Mean or i 8 ^-d)>. 

1 

Urban. 

RaraL 

...... 

34.(> 

34*3 

AsMm ....... 

34^4 

31*5 

United Provlticem 

40*3 

37*4 

Panjab 

40.4 

4.V« 

Central Province^ .... 

32*3 

35*7 

itcrir ....... 

.^H.3 

37*5 

Madrai 

33*1 

>7*4 

Homl>ay 

3 H .5 j 

30*4 

Hormn 


38.6 


rand 

birth- 

Mtei. 


The rates ait^ as a rule, lower in the towns, and lowest in 
the largo indust^l centres, owing, chiefly, to the unequal sex 
distribution of their population which is afifected by the demand 
for adult male laboureni—e.g. in Calcutta (1901) the propor- 
tion of males to females was as two to one, in Bombay over 
three to two, and in Kangextn nearly two and a half to one. 

'Ilie tendency to a general rise in the price of food which tuts 
markitd recent times, while benefiting the agriculturist, has 
doubtless pressed heavily on the i)oorer classes in towns, where 
also the general stondanl of vitality is lower. lastly, the 
women ore frequently sent to tlieir rural homes for their 
confinement. 

The rcconl of still-births luis unfortunately not been main- 1*101^100 
laimsd gcnemlly, but for Berdr the returns give what 
douhthiW a fair indication of the pixqixirtion which occur in an 
agricultttitl community in India. Here^ during the decade 
endittg 1900^ still-bom mates were at the rate oi 5-3, and 
fenudet of 4-1, per cent, of the li^births of the respective 
sexes. In the larger cities, however, the rates are fkr higher : 
in Calcutta the average for the three years ending 1900 was 
8 per cent, of the live births ; in Rangoon it was n-fl per cent. ; 
ar^ in Bombay tire mean fur 1895-9 wmi 13-9 i>er cent, 
rising to 18-7 in the last year. But here the rates have recently 

' 8m artid# ' 8*1,'* Kntfv 6 >/ia 0 di» Brinamln, 9th KdlttoB. 

' 8utiitics .fot later yuts fatnlstwd to the Gowmnunt of ladis do not 
itherimimte between urboa and ratal birtb-rotei. 
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been affected by the prevalence of plague and famine, which 
have driven mothers from and % the^ city in a destitute 
condidort. The figures represent the pressure of want and 
insanitary conditions, and, doubtless, of barbarous midwifery ; 
at the same time there is no guarantee that all these infants 
were actually born dead. The unfavourable conditions attend- 
ing parturition in India ensure a high mortality of mothers 
and infants, but the way is open to gross neglect and, occasion- 
ally, to infanticide. 

The introductory remarks, and the account given of marriage 
and the birth-rate, will have prepared the reader for some of 
the notable characteristics of the mortality figures. 'I'ho 
following table affords a review of the death-rates recorded 

Morta/tty-rates ftr i,ooo in the CMef Provinces qf British 
India^ 1881 - 1900 . 


Provjncb. 

Reesrd* 
fid mean 
for 

Record- 
ed mean 
for 

iBot- 5 . 

Keconl- 

4 ‘dnicBn 

for 

1890- 

1900. 

HighiMt 
nna low- 
t>iaratra 
rvRordorl 
daring the 
aoywe . 

Probable 

true 

normal 

rate, 

Mfamher 

efyeatu 

'sffi 

OrMM 
nxcfifd 
births in 
tmal 
period. 

Bengal 

as«i 

30.7 

30.H 


xais { 

44-8 

3 * 

Assam 

a 6*7 

30*2 

36.9 


:??J! 

e • 

lot 

United Pro- ) 
Vinces { 

33*8 

3 a.a 

33- > 4 : 


ISf! 

377 

a 

Punjab . 

3i«3 

34*5 

3»'4t 


49'5l 
350 { 

3&0 

3 

Central Pro* ) 
vinees ( 

33*0 

33*8 

4S’<'t 


<9*3} 

»4*8f 

e e 

5 

BerSr 

33*3 

38*8 

48-3t 



• * 

K 

Madras 

ao-s 

ao .7 

33.1 


36*3 { 
x 6 *a { 

36*0 


Bombay . 

adia 

ap-O 

4i-3t 


70 . 1 1 

30*9 I 

35'4 

i 

Lower Burma . 

17.5 

ao .7 

a 6 .a 


i a7-6 1 
! *4*7 5 




- 








I* During 1891^x900, births for yanrs prior to 189a not boing aralUUo. 

+ During 1883.1900, „ „ 1883 „ „ 

} Fanolne in these ueas during this period; pligue in United 

Provinces, Pnnjtb, Madxms, and Bottbay, 

The ^probable troe normal rates’ an eftimates based on the Cwsns data 
of x88x and 1S9X by Mr. Hardy, F.LA., FJSOii; the xato ibr att MtMk 
India being 39^6 per xuille (see Census Jfisport^ rdU if). Tim Asiaia 
rate is probably somewhat higher than that of Ben^, while the retee oldie 
Central Provinces and Besir probably come between those of the United 
Provinces and Bengal. 
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in each Province during the twenty years ending with 1900, 
distinguishing for thj sec9nd decade ^tween the first and last 
quinquennia, as famine and epidemic disease, including plague, 
have disturbed the normal incidence of moitality in the areas 
noted since 1896. 

We see, first, that, in spite of defective registration, theClauaes 
recorded rates are, generally, very high, and exhibit a pro* 
gressive rise; they arc indeed much above the European 
standard if Austria-Hungary and Italy be excluded. They 
vary greatly in different areas during the same period, and in 
the same areas from year to year ; and while this is characteristic 
of the figures at all times, we have to distinguish the exag- 
gerating effects of spec ial morbific influences, such as famine. 

While the progressive rise in the rates is doubtless partly due 
to improved registration, the inter-Provinciul variations are 
largely the result of differences in the registration error which 
preclude the use of the figures for any valid com^mrison of the 
ordinary vital conditions of different areas. This is made 
dear if the recorded rates arc compared with the *i>robable 
true rates * (column 6) ; but us the local error varies inappreci- 
ably from year to year, the former afford valuable indications 
of the course of events in each sc'iaimte arm. liistly, npecial 
attention is invited to the remarkable range of fluctuation in 
the Provincial rates (column s)» und to the figures sh<iwing 
the number of ywurs in whidt the deaths have exceeded the 
blrtlis in each area (column 7), In all respticts the greatest 
contrast is presented to the English statistics, and this, as we 
havf! stum, applies equally to the birth-rate: indeeil, the 
f*onnt*xion betwr^en tlu.^ vital pbenotnenu is very intimate and 
direct under the controlling influence of the environment, to 
ttm ordinary well-defimsl variations of vrtiidk, every now and 
then, cyclieai changes of a catastrophic kind are supenidded. 

These chaniges, ordinary and extraordinary, are stamped upon 
the p^iulat^ itiflitenc^ its age^onstitutlon, its vitality, and 
cimsequently Its longevity and its mte of incimae, with 
nertissaty reaction upon the dtiuh-rate* With a fluctuating 
uvHlency to increase during cmlinaiy years, there are recur 
rent halts and local retroc^ons which profoundly aluir the 
age-constitution, by the susismsion iff reproductive power 
on the one haiKl, and by excessive mortality, which is most 
marked at certain ages, on the other, 'Phe general effects 
of fiiinine in thh res[KfCt have Ixsjn brittfly descrit)ed, and 
sons; of the remarkable featun^s of the dmh-rates are thus 
4;xplaimxl. 
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Before tracing the inddence and causes of the mortality 
in detail, it is necessary to glance %t the age-distribution of 
the population, not only because it exhibits the vital material 
exposed to the struggle, but because it marks the effect of 
past vicissitudes and so affords the best corrective to the 
death-rates which are inaccurate as to both the numbers and 
the ages of the dying. The following table shows the numliers 
per thousand living in India at three age-periods at the Census 
of 1891 and of 1901, respectively, together with corresponding 
figures for England and Wales (1901). The influence of the 
intervening years of famine is shown in the diminished pro- 
portion of the under 5 population in India in 1901 us 
compared with 1891 


Age-disMbutioft 0/ the JPopttlation, per 1,000 Uvittg, 



Under 5 . 

5 - 55 - 

55aBdepwanlt. 


Male. 

Keniale. 

Md<*. 

Female. 


Female^ 

India (1891) « 

159 

Ida 

780 

771 

di 

«7 

„ (1901) . 

lad 

*34 

ftio 

7 'H 

<54 


England and Wales 


xao 

771 

7^ 


til 


The figures for India (1891) are biken from the adjusU'd 
age-tables furnished by Mr. Hardy to the (.'ensus Report. 

We may now briefly trace the incidence of mortality on 
age and sex, its chief causes, and their local and seasonal 
distribution. Any attempt to find a mean that wtntld accu- 
rately express the resultant of all the conditions in the struggli; 
could only have, at best, an academic interest when the 
irregular intervention of profbuirdly disturbing fketom is bonur 
in mind, factors too that operate uneriually in diASsront areas. 
For the present purpose it will be more useful to obtain an 
idea of the rates which apply to India os u whole umk-r 
ordinary conditions ; and, for the. rest, it will suffice to apply 
the general considerations as to the special effect of famintt 
and the accompanying epidemic diseases, which have been set 
forth. The inaccuracies in the age a‘turn.s (Ceasus) and in 
the registration data render the Provincial records misleading 
as th^ stand ; but the former may be o^lusted, and the latter 
conmeted, in the light of certain local mortality statistics that 
may be deemed both representative and fUrly accuiatt^ tiu* 
observed rates of increase in the populaUon at different ages 
affording valuable guidance. In this way Mr Hardy has tieen 
able to arrive at stutdard rates, which, though largely estimated, 
may be accepted m approximately accurate^ For ftilt detaiis 
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of his methods and results, his valuable contributions, to the 
Indian Census Reports cf 1881 and 1891 must be coasulted. 
The following statement, which is based thereon*, shows the 
ordinal; death>ratcs and the expectation of life at the different 
ages for both sexes, with the corresponding English figures for 
comparison : — 



RjrriMATKu 
WORTALITYFElt 
l^fKM LlVIlfn AT 

MitAH ANNUAL 
DRATK-RATR; 
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These figures are very HigtiificitiU us ntgarcls lioth the details 
for India and the contrast they afford to the English rates. 
The exa'HN mortality in India is iirojiortionally greatest at thi; 
5-14 age iMtriod, when, however, the deaths rmiresent only 
14*35 {icr cent, of the total at all ages ; tliii next thirty ycar.s 
(*S** 54 ) iMiCount for 35-5 |)cr c;ent. of the total mortality; for the 
NiHt of life it is 1 7*7 pi«r cunt., leaving 43*6 per oent to fidl 
upon the 0-5 age {luriod. 'fbe heavy loss in the working 
licriod of lifo is of gmvu import from an economic point of 
view, cts|Micially when the tax paid in sickneiis and the shorter 
duration of lifo am tidken into account. It may be assumed 
tluit them are probably three cases of stekness for eveiy death, 
and at this rate the number constantly sick among the 
333 niUUtflns of British India would amemnt to nearly 38 mih 
lions. This sickness falls heavily u|xm the adult (wpulatiori, 
otui is generally of a nature that confers no immunity, but- ■ 
•'S(ieeially in the case of malaria, dysentery and diarrhoea, ami 
lung diseawis-nfther iiummes the lialiility to Nubseituent 

'Hw rtresiia iSyt- ivoi iis« liKn ignural, ewlng te tlt« ntmennal con- 
tlltUsw of fuabw anil plagui*. 



Male and 
female 
death- 
ratcR. 


516 THE INDIAN EMPIRE [chap. 

attacks. Where it does not tempomrily prostrate, as is not 
infrequently the case, it often involyes a^ lower rate of wb|^‘s 
for labourers, and everywhere depresses the moral and physical 
character, and so forms a potent source of poverty. This 
view is enforced by the contrast between India and England 
in respect to the duration of life ; between 15 and 35 years of 
age the probabilities are from 36 to 38 per cent for males, and 
from 34 to 48 per cent for females, less favourable in India : the 
difference at birth amounts to 79 and 85 per cent, rcsjrectively. 

In regard to sex, while the estimated death-rates at all ages 
in India are 40-6 and 38-6 per mille for males and females, 
respectively, there is a notable contrast in the relative incidence 
of mortality on the 10-34 age-periods and the rest of life. 
This is most marked where the male population outnumbers 
the female — as is the case generally in the north and north- 
west, and notably in the Punjab and the United Provinces. 
During the first year of life the female death-rate is lower than 
the male, but the advantage gradually diminishes, to disappear 
at the age of 6 to 7. From this point females die off in 
higher proportion, the excess being greatest at 15-30, after 
which the difference diminishes until at age 35 it disapirears, 
and thereafter the female rate remains lower. Here doubtless 
we get a broad indication of the ireriod of procreative life, and 
of the special dangers that attend it owing to early marriage 
and the disparity of the agep of parents, to the sjrecial in< 
sanitary conditions to which the parturient woman is subjected 
(she being deemed 'unclean* by religious ordinanoeX to 
barbarous midwifery. In many classes of the oomimuMiy the 
wife takes a large share of bread-winning labour, beiidei being 
the domestic drudge. There is abundant evidettce of the 
great prevalence of puerperal fevers and convulsions, and of 
the frequency of ‘accidents,’ often induced by the meddlesome 
methods of native midwives. If we could assume that the 
difference in the male and female death-rates at the 10-34 age- 
periods represents the loss of maternal life in child-bed, it 
would indicate fully 150,000 deaths annually on the present 
population of British India, or about one death to every 
75 live-births*. The Dufferin Association, by the employ- 
ment of qualified lady doctors and the training of midwlves^ 
has donev and is doing; work of inestimable value in tire salva- 
tion of life and in the diminution of mifibriitg; from which, in 
time, other important results will follow. /The statistics of 

' [n London In th« seventeonth enttuiy It wu about 1 to 401 la Bai^SMt 
it it now about i to sii. 
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suicide, which indicate the fer greater liability of the female 
sex to this form ofgdeath, give, doubtless, some indication of 
the disabilities to which women are subject in India, among 
which a lack of care during illness may be included. 

Starting from Ireland and prr^ressing east and south, there infantiu* 
is a gradual and regular rise in the mortality of infimte, until in mortality. 
India, under ordinary circumstances, probably about one-third 
of those bom die within the first year of life, these deaths con- 
stituting about s6 per cent, of the total mortality. The foliowing 
table gives the rates |)er 1,000 recorded in the principal Provinces 
during the ten years ending j 900, with other particulars : — 

Number of Infants dyvift of eoery i ,000 IJve-births. 
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Central ProviecM 


lierlr , 

UdHaI Vrovinoce 
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1 yirar «f ajjr, 
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iiiHlor 5 
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yrara. 

ancji^r i yi-iu*. 

Mali*. 

Fraiaif. 



294«4 

273*2 
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l3H7(«5»oo)j 

as7*7 

244*2 
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3750900) 

.SK 1IU007 
.7* (1897) 

231.9 

245.9 

397 

230.9 

22a. r 

37« 

Jio*3 

ifij.4 

497 

* • 

206*9 

aoji.4 

351 

, , 

aoi.6t 


3*9 

, , 

299*0 

IHA.4 

390 

afifi '11)00*) 

i7j*x 

'f7-i 

^74 


Orilmary 
urtian 
ratrs*. 
DyiitjC 
ttlKkT 
I year. 


1 

I 


345 

325 

m 

U)t 

217a 

400 

ii)H 


Although lh(.* |«jrio<l includis yrars itt which fsimhie uiul 
e\crptir«t!tl cpiiirtnic disca.H« |iii'ViiiIcd in several are.ni», it is 
certain that iik nearly evrry c;i.se tiu* ahovti rm^nl fails to con* 
vey an accurate nuntHure of the lohs in ordinary times, IVoM)ly 
thw ia adet^uateiy expresaed by the Central Provinren rate airme, 
while In Madma more tlwn one-third of the deatha are unre 
corded. Theae Provincial rates moreover, are the nujanx of 
Uie District ratea^ which vary enormnuxly in the xame year and 
uttdtir apiwrently similar amditiona. Clearly, dcft^itivc nigin 
tratlrm h largely accountablci m is ahnwn by the fact that the 
ratea are conaixtently highext, and tlic range lowest, wht‘rr 
regiitration in at Its bejtl. If, huwever, the rcynults in any singli* 
area In? comijarcd with iin own record, valuable indicatinnx are 
afhirded of the gettml xtiUe of health and of the material 
ntsamrcea of the 'Phe ratt*s for th«^ fartune yearx ao' foi 

the whole area calculated on the mean f>f thit birtlw for the* 


* KxcItKlitig rr«iiltkiit;y yltitrH and t MrAii ot 



THE INDIAN EMPIRE 




[chap. 


year and the one preceding but if the must severely affected 
tracts be taken and the calculation he*basc(! on the births of the 
year, the results are more portentous ; eg[. in 1900 490 infants 
were recorded a.s dying out of 1,000 bom in Berar; in 
Bombay, among a population of seven millions, the rate was 
462 ; and in the worst-stricken areas of the Central Provinces 
it was over 500, Again, the urban rates (column 5) testify to 
the specially insanitary conditions of life in the towas, of which 
an approximate idea may be obtained from the rate of the 
United Provinces (304), for though famine increased the 
mortality in some of the areas, this was not the case here in the 
])eriod taken (1898-1900). i.astly, in the Ihosidcncy cities 
and Rangoon the following rates were recorded : Calcutta 377, 
Madras 284, Rangoon 402, representing in all cases the means 
of the live years ending with 1900. In Bombay the mean rate 
of the twenty years ending 1895 was 421, and for r 896-1900 it 
was 7 1 1 ; hut this, while marking the inAuence of famine and 
pestilence, is largely the effect of the very defective registration 
of births, and of fatalities among the destitute refugees brought 
into the city to die. The heavy mortality everywhere may be 
ascribed to the immaturity and ignorance of the mothers, and 
to the physical labour the majority are called upon to ]>erform ; to 
improper feeding, and to the exposure of infants to all the 
inAuenccs of un insanitary environment wherein the causes of 
malaria, small-pox, measles, Imwel complaints, and tetanus 
abound. The practice of female infanticide, which but a few 
years since prevailed among certain high-caste Hindu clans, 
chiedy in the United Provinces, the Punjab, and Bomtny, aiul 
to suppress which special laws were enacted, may now be 
deemed a negligible (piantity in the sum of the cautais in 
operation, 

rompnxi- Tlie relative inAucncc of urban and rural cotulitinns on the 
**‘0*^“**^y '8 a -subject that invites extended ntfertsnet), 

runllmo^ but it is impos.sibIc to do more here than suggest some of the 
tslity. main considerations. Nine-tenths of the i>eoi>lu live from the 
land, the average imimlation of an Indian village being atiout 
360, About twenty-nine millions otit of the 294 millions enu- 
merated in X901 occupy tlte towns, of which there are altogether 
2,148 ; and of this number 1,427 towns eontoin less than 10,000 
inhabitant 471 between to,ooo and 20,000, while twenty-nine 
of the remaining 250 have a ixipulatiwi of upwards of ioe,ooa 
There is a moiked contrast in the conditions (IF life Istitweim the 
great rural majority and the town minority os regards occupation 
and the complex inHuenees arising from a^n<gatit»t in different 
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degrees. A civilization that might be justified in one case is 
entirely at a disadvantage.in the other ; and yet we find that as 
the original court and camp centres of the old ri/pme develoiied 
into industrial towns and trade emporia, and while these grew 
and multiplied, there was no corresponding advance in dvic 
organiation, no adjustment to the new conditions. The 
circumstances were similar to those of camps, and precluded 
resort to the primitive methods of village conservancy, and year 
by year the consequences gathered fatal force. During the early 
period of British rule the governing power was engrossed in 
extending and consolidating its ixisition, its representatives were 
few and scattered, and it was [mrt of its policy to refhiin from 
interference with the domestic concerns of the people, who 
have since shown themselves slow to co^{>cratu in the develop- 
ment of munidpal institutions. Much has Iwen accomplished 
since 1870 by the provision of pure watcr-supi)lie.s, and of 
dnuniige and conservancy systems ; but the conditions already 
devcloiK'd have largely neutralizeil their effect, and the authori- 
ties of the largest dties have now to face the necessity of radical 
schemes of reconstruction at enormous cost. The following 
table affords a comixirison of thr; urlian and rural death-rates 
recorded in the different Provinces during the five years ending 
with 1900 : the aljrwrmul wixdistribution, due to an excess of 
adult rnak^i which is a feature of the town populations nearly 
everywhere save in Madras, whih; it tcmls to lower the rates, 
enhances their significance. It rmrst also be pointed out that 
fiininc an<l plague in recent years have set up cross tides of 
migration, to and from tin* towns, which render the records in 
many centres csiH-cially subject to iiualifirattion. 


Afran Pitath-ratf f>tr r,ooo nf Popuktiion (iBt;d-iyoo), 
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'I'hu esccMsive pt«|»ortion in towns of indoor iirtrsans, of the Ovvr- 
iswtr, and of the criininnl and vicious classes, doubtless involves 
a lower average Sumdard of physique. Hut of all fa<'tors in tbtmbsy. 
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operation, the influence of aggregation is paramount: every- 
where the intimacy of the family itond^ with its minof^ in 
common often for three generations, entails dirahilities in this 
connexion, but in the larger towns the dangers are greatly 
enhanced by economic causes. Bombay probably presents an 
extreme example of conditions which characterize many Indian 
towns, but which have no parallel in the West 'Fhe ('ensus of 
1901 discloses that 87 per cent of all the tenements in Bumtay 
consist of one room only, and that within these 80 per cent of 
the population find shelter. In no one of the seven words of 
the city is the proportion .so accommodated less than 67 per 
cent, and in two it rises to 88, Each of these single rooms 
contains on an average 4-2 persons ; and with this extremity of 
density the tenements are aggregated in huge many-storied 
blocks, with every arrangement, both within and on the situ, 
calculated to defeat the access of light and air and to accumu- 
late damp and faecal products. The conditions are such as U> 
necessitate the constant use of artificial light during the day, 
and it is scarcely surprising to find that the (huith-ratc from 
pulmonary phthLsis for the whole city averaged 9-4 i)er mille 
during r899 and 1900: in one ward (population (30,000) 
where the density is greatest, the phthisis death-rati! in 1900 was 
reported to be rlS-4 per mille. These results are confirmed by 
the returns of the local jail, wherein, during the three years 
ending rpoo, rr-G per mille of average strength died of this 
disease annually, the rate for l4>ndon being about i-8. The 
low remuneration of laliour makes the problem of housing, and 
of the sanitary conversion of these enormous rookeries in all 
the large towns, one of stupendous difficulty ; and the most 
strenuous efforts from without will fail of their fiill efll«t unless 
the people co-operate, uml evolve a higher standard of domestic 
hygiene. 

Muhtm"!"'* ■ figurtis for Hindus and Muhammadans utuler 

madui similar conditions, th<! <leath-ratcs arc, as a rule, in favour of 
mortality, the latter. This i,s the more nolablc as I he Musahiijms, us u 
body, are often included in the poorer sections ttf th« «>m- 
munity j they are fret|uenUy proselytes from the lower tatste 
Hindus ; and in the UniUxI Provinct-s they congregate more 
largely in the towns. Nevertheless, for Um periotl 1891-1900 
the mean death-rate of Muhummatiaiis was lower tluui tliat of 
Hindus Iri the Puitjab, the United Provinces, Madras, Bombay, 
and I/iwor Bum% and in Bengal during 1891-96, In the 
native army, during the five years 1895-9, mean dt*ath- 
rate of Hindtii (all dasses) was 8-8 per mille, while that rtf 
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Muhammadans was only 3*6. Again, the available records of 
the mortality from plague,^ while subject to many qtmlifications, 
afford testimony to* the greater power of resistance which 
Musalm 3 .ns enjoy. Lastly, the death-rate among Eurasians 
and Native Christians (though race cannot be invoked in the 
latter case) is almost everywhere invariably lower than that of 
the general native population. It is probable that the nature 
and variety of the food play a considerable part in the produc- 
tion of these results. 

The following statement will convey a broad general idea of Causes of 
the distribution of the chief causes of mortality, as registered: — 

tered. 

Causes af />eaihs retarded in all Prmdfues of British India. 
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hospital records, and of the results of special inquiries into the 
causes of death made by qualifi^ pi^titioncrs in certain 
centres. Malarial fever is, however, doubtless a crmtiibutriry 
in the majority of cases, either by lowering natural resistance 
to other diseases or by actively complicating these. The 
following statement shows how the recorded mortality is distri* 
buted locally, and the composition of the death-rate under 
ordinary conditions: — 


ComjbosiUon of the Deatluraie per 1,000, as r^istend, under 
Normal Conditions. 
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These figures are the means of five years of a fairly nonnal 
period (x892-6), and are subject to the qualifications already 
indicated* The cholera rate of the United Provinces is a little 
higher than the normal, and for the rest it may be said that 
the Berar figures most nearly represent the truth. To show 
how the rates are modified by exceptional causes^ the figiUM ro* 
corded in three areas recently affected by famine or© sul^oined. 
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The ordinary causes of sickness and mortality may be said Threenuin 
to fall mainly into,thFe* great classes. Firs^ the specific 
fevers, including malaria, small-pox, influenza, Malta fever, ease— 
cercbro-spinal meningitis, typhus, and doubtless others that 
await dilTerentiation. Second those aflecting the abdominal disMM 
otg^s: notably cholera and enteric fevers, dysentery 
diarrhoea. Lastly, the lung diseases — tubercle, pneumonia, 
bronchitis, && ; the first two being specific infections, and ail 
frequently the sequelae of fevens and bowel complaints. Another 
fact of great significance is the wide prevalence of intestinal 
and skin {larasitcs, and of ulcers and other indications of 
scurvy. Thus, an overwhelming proportion of the sickness and 
mortality is due to dist'osus of which the salient property is 
communicability ; and, at the same time, there is the evidence 
of deficient powers of resistance, and of insanitary habits and 
surroundings, viz. aggregation, foul mr, deficient and impure 
watet, and (lefctAivc conservancy, including drainage. Each of 
the three groups of disease atmve mentioned can be causally 
associated with one or more of these defects, and it will be found 
that the compositkm of the death-mte varies locally with the de- 
gree of operation of these factors. Where, as in Bengal, the chief 
diflleultics are connectttd with drainage and the conservancy of 
the wateT'Supplies, we see a larger {xroportion of molarial fevers 
and of Ixmel complaints ; where, os in the Punjab, the social 
customs an<l the climate lead to crowding in ill-ventilated 
tcnenuaits, the other s{>ecific fevers and lung diseases ore more 
fatnl. ('.Hinatc, then, operates by favouring the life processes of 
the micro organic causes of disciise, and by influencing the 
ftxNl supplies and the density of the {xipulation, and aUo its 
domestic habits, of which the most im{x;rtant is the degree of 
aggregation. Limits of s]tacc pittclude an examination of the 
incidence of mortidity in the different ureM which 
would make this clear, wul the Provbidal and special reports 
shrtuld Ix! (ronsuited. Nothing could be more striking than 
the obvious relation which the rainfall beats to the prevalence 
of fovers and of bowel complaints, llture is on extraordinary 
rise in the mortality curve from both with the establishment of 
the mrsMoon ; hut as dysentery and diarrhoea (and cholera is 
suhjorl: to the sanwr conditions) depend chiefly on impurities 
washed iido the water-supplies by tire first deluge aflrtr drought, 
their maximum is reached earlier than in the case of fevers, 
which diqxriul on tRo formathm of stagnant colUictiotrs of water 
and tlie causrn of which rerjuire a longer period of incubation 
mkI ore k")n quickly lafati. In the case of both fever and bowel 
* urns 



THE INDIAN EMPIRE 


S *4 


[CHAI*. 


compkunts than: is a fall through thu winter, with a smaller 
sccondaty rise in the hot weather, (hie ptolsihly to concentra- 
tion of pollution of the water-supplies and to irrigiuion for 
agricultural purposes; and some of the fevers arc then, 
possibly, of the enteric class, though malarial fevers also 
increase at this time. Small-iiox, as in England, is more 
markedly prevalent in the winter, spring, and early sutniiirr, 
with a decided full below the moan from July to Koventber. 
Diseases of the lungs arc most fatal during the rains anil in 
the winter months, when, in addition to vicissitudi'S of rliniatc, 
the people are crowded in their dwellings. 

Kpidemici. The circumstances under which excessive mortality from 
epidemics occurs have been generally indicated in the previouh 
pages; and relapsing fever, dengue, and plague have to be 
added to the list of the specific fevers in this eonm.'xion. 
They arc the results of some marked change in the relations 
of the aggregate of individuals to the environment, nr of somt! 
exaggeration of the force of one or more of the factors. 
Failure of the rains, by diminishing the food-supply, luts an 
immense and immediate effect on the vital powers of tht* 
population, lowering its resistance to all ordinary and cxlm- 
ordinary causes of mortality, while facilitating thtnr prottaga- 
tlon. On the other hand them is the danger of excess of 
rainfall; of cyclonic storms; of inundations from rrverflow 
of rivers, to which both the drier and the wctttsr tracts are 
subject. More gradual, but persistimtly fatal, are tite results, 
in the shape of epidemic fevers, of the geograplmsit tnuisfor- 
motions incident to the building up of land in deUidc iroM, 
involving floods and alterations in the courseH of river* and 
of the natural drainage. 'Fhc effects of aggregation vary with 
the conditions : on the one hand, on outhreak of cholera or 
small-pox among a concourse of pilgrims ; on the other, the 
more gradual evolution of conditions that invite the ravages (tf 
plague and typhus. 

.Small-po*. The record of small-iwx is very im;H‘rf«s*t for the first 
seventy years of the nineteenth century; itioeulatioa was widely 
practised and vaccination only mode its w:iy slowly agiunst 
the prejudices of the people. The numlnr of o;K'ratiotis in 
India in 1850 did not exceed 350,000, hut sim-e tlum tii« 
quality and quantity of the work have steadily increased, tho 
number of persons now annually protected exceeding eight 
millions. The figures below are mt«rcs(in;i^ and there |s 
little doubt of the diognctfls of this disease, with which tb« 
most ignorant are familiar. The flgureti stiow a ctecroase in tho 
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mortality, account being taken of the growth of population, 
which represents thij savjng of about 1,160,000 lives in the 
third ])eriod as compared with the first, although, owing to 
plague and famine, all the conditions, save vaccination, were 
mure favourable to the disease in 1890-1900. 


S11AI.L-POX Miixtauty Ilf Bkitisic India. 

VACr.lNAXlOM 

PtTietd. 

Annaftl 

nuiiihFr t>f 
dfath*. 

Ratio 

per i,(KX> of 
population. 

Annual 
averajcn 
number of 
pornonA 
eaccehtfally 
vareiiiuti^d. 

i«7» 80 • 
iHHl 90 * 

. . 1 

168,964 

1 2 1 ,<)8o 

0.93 

0.63 

0.38 

S.OM.S.ia 

6.778,6*4 


For an account of the pnAcnt plague epidemic the reader Plague, 
must he refi.rred t<j the official reports, and especially to tliat 
of the Imlian Commission of 1898-9. .Since the recognition 
of tlic. outhnmk in Bomlsiy in August, 1896, it has api>eared 
in epidemic form in six of the I’rovinres of British India, and 
in several of the Native .States, llic aggregate number of 
deaths f«im plague recorded up to the end of 1903 amounted 
to 9,105,548, distrihiitwl, in rmmd numlxsrs, as follows: 

Botnliay, including Siml, 954iO°o ; I’unjttb, 454,000 ; Bengal, 

178,000; United I'rovinces, 129,000; (kmtral Frovinces, 

45,000; Madras, 50,000; Cimtral Iiulia, 30,000; Mysore, 

88,000 1 llydertilxul, 4.t,ooo; Kashmir, 10,000; Riljputilna, 

3,000. 'I*lu! r«‘«;ord of ilenths for Bonihay «:ity for the same 
period i’» 113,129, and for Calcutia 34,769'. 

The liuiois'an army in Inrlia provides a sidfct i«ipulation Vital 
of mlult iiialtrs (with a smaller munlter of women and diildrenX 
alictns to the country and climate, and subject to the vidssi' and 
ttidifS t*f war. Tli» Native army consists of the pick of the Fhwwr’- 
manhood of tb« various indigenous racos, also liable to war 
risks and to service outside their original liabitat, a clionge 
to which nw»t natives am peculiarly sensitive; while the 
majority of the (irisoittsni reim».t?iit the destitute and vicious 
sections of the genml (mpulatiou. All tht.-sc classes liavu Irntm 
umler daily medhad olwervation for many years, the records of 
which pasMiM a substantial scientific vidue, and them is also 
a large mass of literaturi! dealing with many of the problems 
of public lunUh.* To lh(*u detailed sources of information, 
tlm most lm[Kirlant <»f whit;U am imlieated in tin: Hibliogmphy 
* Iwr fuiliwr iulwmatien shunt plngne, we Vul. IV, eh. xlv. 
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at the end of this chapter, we must refer the reader who 
would pursue the investigation of.thc^many questions that 
arise out of the bare statement of the main facts, which is all 
that space admits of here. In regard to the brief historical 
review presented, it must be noted that the sanitary awakening 
in England, though heralded by a few army and navy surgeons 
at the end of the eighteenth century, may be dated from the 
middle of the nineteenth century. After the first Public Health 
Act (1848), there was little progress until the question of army 
sanitary erform engaged the attention of Royal Commissions 
in England (1858) and in India (1863), with important 
legislative results in both countries. A Sanitary l)ei>artment was 
organized in India in 1864 \ but many medical ojfficers had already 
been calling attention to defaults in the hygiene of the troops 
and prisoners, and considerable progress in amelioration had l>een 
made before the Indian Commission was appointed, lluj move- 
ment was therefore roughly synchronous with that in England. 

The first table below shows the gross death-rates among 
European troops per mille of strength for periods commencing 
roughly with the term of office of the first Govcrnor-C#enerul 
and ending with the Mutiny; and the table which follows, 
which also gives the rates per mille, affords some idea of the 
chief causes of mortality. It must be remombered, however, 
that during these periods wars were much more freiiuent than 
bos been the case subsequently. 



tumxmvcr Akkt. 


PBSIOD. 


Bombay. 

NadrMf 


i77o--i8oo 

70'fi 


»^5 


i8oi<«30 ..... 

8o.« 

M-4 

84.3 

84*6 

1831 -ff) 

69-6 

50.4 

4Pi 

57*7 



^ Not avftilabU. 

i 



x] PUBLIC HEALTH AND VITAL STATISTICS 527 

The extait of the lickness nuy be gathered from the fact 
that, during the whoje period, the men were admitted to ho$< 
pital at the rote of over 3,000 per mille of strength, while the 
loss by invaliding amounted to 39 per mille. The Royal Com- 
mission of 1863 expressed the opinion that a death-rate of 20 
per mille might ' be taken as the possible mortality under im- 
proved sanitary conditions,’ and the record of the first twenty 
years of what may be termed the sanitary eta will show how 
soon their anticii>ations were to be more than realized : — 


Suiness and Mortality per 1,000 among the European Troops 
in India, 1870-S9. 



A'lniiit* 
kioni to 
bobpital 

rauvfl). 

Draths frou 




KfitFric 

fever. 



Dyirn- 

triy 

mH 

(Tiar 

rbo«»R. 

All 

Tti< 

valid* 

inif. 

1870 ^ 

*»475 

1.7 


*•4 

Q»t) 

x*4 

Q 

m 

4 :^ 

a 7 


'I*hat is to say, an average death-rate of about 70 per mille during 
tlu5 first Iwtf of the century had Ireen reduced to an average 
of 1 7*5, which is u(|ual to a saving of over 100,000 lives on 
the average stnmgth in the last thirty years. The following 
figures show the {xtsition during the six years ending with 
1900: — 


Sitkness and Mortality per r,ooo among the European Troops 
in India, 1H95-1900, 



If fidkl operations be exeludrtd, the death-rate for India 
falls to i5>fi per mille. Out of every thonsaiul men, 30 were 
invalided annually, but of these only lo-fi for discliarge fW>m 


* ladudii^ IMspailtoit, romUtml, oiul simple eoatiaasd., 
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the service. The following statement shows how the liability 
to sickness and mortality is affected by, age and length (*f 
foreign service • 


Sickness and Mortality per i.ooo hy Age and Lenyph of Service 
among the European Troops in India (1895-9)’. 


Agb. 


Admitted 
to hogfiUal 
(aUcaSies). 

Admitted 

forrnterlc 
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^rom all 
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iaIU'Mtirti) 

Under 20 
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9** 

5-* 

«S-3 
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1.703 

38.6 
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30— 3S . 
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15*9 

II.6 

4-9 
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XI*I 
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*,*44 

9*9 

14*1 

3>H 
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The marked effect of enteric fever on the relative age inci- 
dence of mortality will be noted. lastly, more than half the 
total invaliding is due to four classes of disease: namely, 
venereal diseases, 23 per cent.; intermittent and remitUmt 
fevers, 1 1 : diseases of the heart and circulation, 1 1 ; and delnllty, 
9 per cent 

The mortality among oiBcers of the Compares sendoo 
during the period 1814-33 is stated to have been at the rate of 
38 per millc of strength pis' annum, and that for officers of the 
Royal Army in India, 34 per mille : the contrast afforded hy 
the figures for the six years ending with 1900, in which it fell 
to X4-4 per mille, is striking and instructive. The chief causes 
of mortality arc similar to those affecting the troo[>s, tliough 
there is a lower fatality under each head save cholera. 

The early records of sickness and mortality among the women 
connected with the European army ore scanty and unreliable ; 
but in the Bengal army the average annual death-rate bn tint 
four years before the Mutiny was 44-5 per mille, and thig rose to 
49-6 during the four years following. It fell to an average (for 
India) of 24-5 per mille during the first decade of the sanitary 

* In ipoo, a* in 1901, the itotlstloi ate affeoted by the tboonnal nfM of 

the troops, doe to absesos of nUetii owbg to the fio^ Aiktean War. 
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e^ra, and the present improved conditions arc shown by the 
fad that in i8y5-rgpo itjvaa only i6*6 per millc. 

'I'he average annual death-rate among European soldiers’ Children 
rhiklren in the Bengal army during the four years prior to the 
Mutiny was 84*1 per mille, and it rose to 93-3 in the decade ending army. 
1870, the mortality from cholera accounting for i r-2 of the total. 

'Ihe effect of sanitary measures is perceptible in the decrease 
to 67*8 per mille (for India) in 1871-80, and to 44-4 for the 
six y<*ars ending with 1900. Of the mortality of recent years 
94 {>er rent, occurs within the first five years of life: the 
average} death-rate fur the first year is 195 per mille, and for 
the 0-5 age-jwriod 71, rir about 15 more than that in England 
and VV*al*?s. Meashjs and whooping cough caused annually 
50 eaws of .siekiufss amf)ng every t,ooo children, an<I diphtheria 
anil croup arcounted for 25 <leaths in the six years ending 
lyoo^ a rati? of 0-74 per annum. 

It is impossible to c>htain an accurate measure of the sickness Native 
and mortality of the Native troops in the past, for the records 
take no atxrount of that occurring among the men who were 
ataient from their regiments on leave. While some general 
idi^it may bet obtaintxl from the following statement, which 
mainly rorrcsitonds t<» the seron<l quarter of the nineteenth 
«‘<*ntMry, it may In* said that tlu* tme gross death-rate probably 
amminted then to at least a a per mille;— 
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Passing ovcrr the ntjxt mmty fmt yetirs, the records for which 
amidmilarly vitiated Imi indicate little change in the conditions, 
we irottM? to tlie first clmide of the sitidtary e;ra (1H71-80), when 
the iidfitlsskity* to hospital avmgitd 1,287 imr mille of strength, 
ami the dfjath raU} 20*3*, while 34 men In every thouwuid were 

* IViM ft*' Miuin*. 

» Tb(» |»iW, it awM Ui tenwmbetwi. «»*»» the A^kIiEii Ww. 
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invalided for discharge. We ina7 nov examine the position in 
1895-1900, as set forth in the follovripg tattle : — 


Sickness and MortaUty per 1,000 in the Native Army ef India 
(1895-1900). 
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To this, which shows a reduction in the mortality of nearly 
50 per cent, equal to an annual saving of over 1,200 lives, it 
may be added that the invaliding rate has fallen to 13 per 
mille of strength. Enteric fever caused only 204 admis^ons 
and 57 deaths during the six years, yielding ratios of O'g and 
0-09 per mille per annum, respectively : that is to say, the Euro- 
pean troops are about 88 times more liable to this disease, from 
which the mortality to strength is nearly 80 times greater, tiuui 
are the troops of the Native army. 

popu- The following statement exhibits (per t,ooo) the guncral 
character of the jail mortuary statistics during a pericxl which 
corresponds roughly to the second quarter of the nineteenth 
century 
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During the next seventeen years there was little improvement. 
The death-rate for Bengal averaged 68-2 per mille, but in 
Bombay it fell to 44-2, while in Madras it rose to 78*5 owing 
chiefly to outbreaks of cholera. This brings us to Ihe year 
1870, the commencement of the sanitary em and df the appoint- 
ment of medical officers to the full administrative change of 
jails. During 1871-80 the average death-rate in Bengal was 
46-6 per mille, and in Bombay 53-7. In Madras it was stilt as 
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high as 73*9, but two-thirds of the mortality occurred in famine 
years (1877-8). I( this.period be excluded, the Madras rate 
fulls to 36 per mille, and the combined rate for all India to 
46*4. We may now examine in detail the record of the twenty 
years ending with 1900, and in order to convey an idea of the 
pa*8cnt position, the figures for X88X-94 and 1895-1900 are 
given separately. In the latter period they are deduced from 
an average annual strength, for all India, of 112,95 1 prisoners. 


Sickness and Mortality per 1,000 among Prisoners in 
India^ 1881-1900. 
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This shows a reduction in the combined death-rate (India) 
of nearly 60 per cent, compared ^ith ^thu period up to 
1870. ■ It must be noted, too, that during rSps-xcjoo famine 
and exceptional epidemic disease prevailed in at least five of 
the Provinces, and affected the population in nearly all, 
driving to crime large numbers of the destitute, many of whom 
were admitted to jail in the last stages of disease and want* In 
the three years 1901-3 the death-rates for all India have fallen 
to 26-8, 24-8, and 21-4 per mille respectively* 

It is calculated that under normal conditions the death-rate 
of the free population between the ages of 20 and 64 is 
about 29 per mille, so that the present jail death-rate affords 
testimony to the care and skill bestowed on the prisoners, who 
are for the most part drawn from the poorest and most de^praved 
sections of the community. As regards the causes of mortality, 
it will be seen that the proportion borne to the total by the sum 
of the four classes of disease distinguished in the table on 
page S30 is S4 percent in the last peritKl (1895-x 900), against 
59 per cent in the first (1833-53). There has, therefor<^, fx^en 
little or no change in the nature and type of the chief disease 
causes ; but the death-rate from cholera has decreased by 7*8 
per mille, that from fevers by 8*7, that from dy»iinU!ry by 
n-6, or by about 28 per mille under the three heads, while tlu*, * 
phthisis rate has increased by 1*9, owing doubtless to improved 
diagnosis. The death-rate from small-pox (1893-1900) waa 
only o«o7 per mille. 

Finally, it will be instructive to compare the incidence of the 
chief causes of sickness and mortality on the three ctessee 
hitherto discussed (European and Native troops and prisoners), 
taking the mean results for the five years 1895--9* 

In every 100 admissions to hospital there were among 
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In every 100 deaths there were among : — 
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An regards sirkness, the Kuroi)eanH arc specially liable to 
a (‘lass of (lisorder from which the natives under comparison 
an* much freer, owing latgely to marriage or incarceration. In 
n^d to the mortality, we see the pre-eminent fatality of 
ftpedfle bowel and lung diseases, though its relative measure 
varies with the circumstances, including the susceptibility and 
vitality of the subjects, 'fhe disabilities of the class from 
which the {Mrisonen are drawn Itavo lieen alluded to ; those 
of the Native troops are largely due to uxi>osurc to strange 
climates, not necessarily outside India, and to their freedom 
to imlulge their ingrained domestic customs in tnrracks. 

If it were not for enteric fever, the prrrbabilitics of life for 
the Kurr){)ean troops would Itc as good as for males at the 
same ages in Kngland; but the subject is too exUmHive and 
intricate for discussion here, nitd is dealt with at length in the 
reports abemt to be mentiom'd. The prospects of a further 
diminution of the prirscnt comparatively low death-rate lie 
chieily in the direrrtkm of the prevention of this disease, and 
titat it will be achieved to a large extent admits of little 
doulrt. 

The followii^t statement of the sickness and mortality (per Choto 
1,000} from ciu^rtm among the trw^rs and prisoners in iiengal, 
thir *home' of tire diseuM*, may fitly close this brief review, as it {iruuiuiM 
aflbnls a significant summary of the results of the application 
of wnitary measures to which the foregoing pages bear ample 
testinurhy : ^ 


K KseludiBg toberiile and pneumonSt, 
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[chap. 


Pebiod. 

Batopemn 
^ Troops. 

pBBioa 

Katlvtt 

Troop^ 

THKIOO. 

Prlaontn. 

CaMi. 

De&ths. 

Cases. 

Destha 


Case a. 



Dratha. 

1818-37 • 
i8a8-37 . 
1838-47 . 
1848-37 . 

1858-67 . 
1870-4 . 

: 

1885-9 * 
1890-4 . 
1895-1900 

39.8 

33-7 

33-3 

30<0 

I 5'1 

4 * 

6*4 

3*3 

3«3 

3*7 

**5 

1 

1 

1831-33 

1881-70 

1870-4 

1880-4 

1885-9 

1890-4 

1895-1900 

8-3 

5*0 

3*0 

a.8 

1<X 

a .5 

i-S 

3 - 0 * 

a* 5 * 

M 

1*6 

0*7 

X>1 

1*6 

0.9 

*833-54 

1859-70 

1870-4 

I8B0-4 

1885-9 

1890-4 

1895-1900 

1 

8.8 

8.9 

a.8 

4*3 

a .3 

3*<5 

a.f 

8 * 3 , 


These figures refer to communities over the physical condi* 
tions of which the Government and its officers exercise more or 
Icsi control, though the troops live among, and come into con- 
stant contact with, the general population. Moreover, there are 
conditions inalienable from the concentration of large bmlics of 
men in barracks or jails which enhance the difficulties of ex- 
cluding sickness of a communicable nature. 'lire results prior 
and subsequent to the sanitary em may be contrasted ; and it 
should be noted that the period 1895-1900 is one in which 
cholera amoitg the general population was, owing to famine and 
scarcity, prevalent beyond aU previous record. 

A. E. ROBERTS. 

* CMMsnddeatluiKiioiigdiotetbtmt&ontlubngtqMHitsaettael^^ 
tw&N 1870. 
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• Bibliography 

The record of the Vital StotUtici on a uniform 
intern commenced in 1864 with (1) the Annual Rqporta of the Presidency 
fianHaiy CommMont (1864-$) : these led to (s) the subsequent Anniul 
Kepotts of the Sanitary Commissioner with the Government of India and 
(jK) of the Provincial Sanitary Commissioneii. The foregoing are stun- 
r^sed in the Reports (4) presented to l^arliament on Sanitary Meastmes in 
India (1868 to date)^ and are completed by (5) tbe General and Provincial 
Cemstts Rcporti^ 1879^ 1881^ 1891, and 1901. 

(^) Medical and charitable relief— ‘the annual Provincial Reports ( 5 ) on 
Vaccination, from 1861 -*9 to date, the year of commencement varyinff 
in different Provinces; (7) on Hospitals and Dispensaries, from 1852-76 to 
date; (H) the seveial Famine Reports, notably those of the Commissions of 
t88o and 1901. 

(e) Tbe Sftecial Reports on Epidemic Diieate in India are very numerons, 
and only the main sources will be cited as they contain the necessary 
refcrenircH. For cholera, (9) the Reports of tbe Preridency Hoards on the 
great eithlemic of 1817, am! that of tbe Commission of tB6i ; (10) the 
Htatistlcal Record of C'holem in Bengal from 1817 to 1872, by Biyden 
(1874) t the Hanitacy Reports (2) and (3) record up to the 

fiMseiit date, the volamcs of (2) for 1878 and 1894 being specially valuable. 
For ephlemie malarial Aver, In Bengal and Assam, see early volumes of 
(}) Bengal, and (ii> the Reports of Elliott (1863); Giles 
Rogers (1897)* ^ 

For Plague, (le) Report of Indian Commisrion of 1898-9 (X90X)« 

(»3) K«|)«rt of the Royal Commissloa on tbe Sanitary Condition 
of the Army La India (1863); (14) Hryden’i Statical Tables (Bengal) 
irwix 1858 to 1870— the Sanitary Reports (2) bring the record up to date; 
(t|) Army Mvlical Department Reports, 1859 to date. 

/Wnwer/.— See (14) and (a) ; (16) the Annual Reports of the Inspectors- 
Getirral of Jails from 1850-88 to date ; (17) Reports of the Jail Committees 
of 1838, 1864, 1877, and 18H9. 

MoTKi-^ Nos* ( *) and (3) and many of tbe ofEdal reports quoted may 
hi obtained in Ixmdon from Messrs. Arnold, ConitahK Sampson. Low, 
end eiher {wbllsheii; b Berlta, from Mesm FriedWnderi b Paris, from 
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Aboriginal races and languages of India ; 
probably Dravidian, 29R, 399, and 
Munda, 3^3, 383 ; the Santais, 431, 
396; the tribes of ChotS Nagpur, 396, 
308, 309 ; the Khoncls of Orissa, 309 ; 
the Gonds, 428; a leaf-clad Munda 
tribe, speaking Juang, 384; Mongo- 
loid tribes of the Assam hills, 300, 
387; their nature- worship found in 
the Mahabharata, 4x8, 43a; in the 
cult of Siva, 430; iu Animism, a oon- 
stituent of many meeds and the basis 
of the present religion of the Mssant, 
.33, 433. Set aho Dravldian, Mnnda, 
^ribe^ Animism, Totemism, £xo- 


gamy. 

Aighaiii 


os 


ighaiiistan, its physical aspects, 11- 
14; the chief passes to, 10; its four 
great river basins, i x ; absorption of 
Its rivers In desertR, 11, xa; Its ex- 
tenuve system of Irrigation, xa; its 
mountains, xa, 13; itsvallo)V, 13, 14; 
the Hindu Kush, xa ; dependent upon 
storms for rain, X40; ethnology of, 
393 ; ethnography of the Afghin type 
of tribe, 3c^, 330: its language, 
Pashto, an Iranian tongue, 35!; Its 
distribution, character, dialects, litera- 
ture, sad the number of its speakers, 

^e/*Mat&tlcs of, 478; mean age of 
iving, 34*9 years, 478; highm In 
Aryan N. India than in Mongolian and 
Dravidian Bengal and BomMy, 478 ; 
influenced by ratio of death and birth 
rates, by famines, 478 ; a table of ago* 
distribution of the population in India 
and England, 5(4; mortality and ex- 
pectation of life at (Ufrerent ages in 
India and England, with a table, 5x4- 
5x6 ; age as a factor in mortality from 
enteric, 528. Set aho Infantile Mor- 
tality, Census Table Vll. 

Aghoris, a Salva sect, eaters of filth and 
corpses, 4a x. 

Agnl, the Vedio god of fire, 403, 

Ahmadiyas, the, a recent sect of IslAm 
in the Punjab, 438; their leader, 
Mnlld Ghulftm Ahmad, claims to be 
at once Mahdi and Messiah, 43B; the 
Korfin conuinsall knowledge, 438 ; dis- 
courages religlotii war, 438; denounces 
Chiiulanity, Illndnism,' the Shiah 
doctrinesi and English education, 438. 


Akbar the Great, his tolerance of Ilindn- 
ism, 43a; of Christianity, 443. 

Aligarh, the Anglo-Oriental College at, 
43B ; representative of the progressive 
party in IslUm, 43K. 

AliahUbild, meteorology of, xad. 

Alluvial remains: Rkphas namadkus^ 
100; Uippopoiamm^ 100; Bos nama» 
dims^ too. 

Analmatai Hills, the, physical aspects of, 
40; meteorology ol 114, 

Andamans, the, geology of, 90, 94; 
rscent Isolation o( 99} botany of, 303, 
304 ; their langnage Andamanese, really 
a group of agglutinating languages, 
389. 

Animism, what it meant by the term, 
43». 4 J». 4?3 (footnote) : * n«of i>rtm- 
Itive beliefs, the real faith of the people, 
430; lately non- Aryan in its origin 
and distfitmtion, 433 ; prevalent at all 
times and eveiywhere, 4^; census 
returns of only nominal vafae, 43a ; in 
Its purest form among the forest races of 
the Peninsula and Himalayas, 431 ; their 
kingdoms and dvnattltis, 43c | its effect 
on fsUm, 436 ; its fhsion with Isidm in 
the Pachpiriyas, 435, 43d; the religion 
of 3 per cent of the population, 471 ; 
the r^onal dtolbntfon of Animiiti, 

47 ?» 478 - ^ 

Antelopes, three genera peculiar to the 
Poninmla, 334; the NUgait the Four- 
homed Antelope^ the Indian Atihslope 
or ^ black Imdt/ tfae^ distribution, 
haunU and habits, sm ; the Tlltetan 
Antelope, 335 ; Oaxelles, 335. 

Anthropometiy, as applied to lahnology, 
384. 385 ; data of, m India, aKfl, m ; 
methods of, applied to head, a88, 389, 
nose, 389, 990, orbit of eye, 39X, stature, 
393 ; conditions favourable to anthro- 
pometry and its iKtouliar value In India, 
3H5, 386 , a 8 H. 

Apabliramsa (* corrupt'), title given to 
the true vemaoulars aftvr the Ptikrits 
became literary and polished, ; 
the parents of the modem vcmaculars, 

38*- 

Approaches by land amf gateways of 
India, 6, 6, xo, x8t 

Arilvalli mountains, their antiquity and 
degradation, f ; divide Indian deiftt or 
the Thar from South iU 9 imtlaa, 331 
meteorology of, xa3; botany e4 
177* n 
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Army of India, vital statistics of, 52^- B, 

See Specific Fevers, Enteric, 

Cholera, Phthisis. • * Backergitn^, cyclone of 1876, 135. 

Aryan Langnages, their passage from BSgdi, Jeliya, NamasUdra or Chandal, 

synthesis to analysis, 351 ; supersede rod, R3ibaj[i8i-Kocb, castes of sixth 
imligenons forms of speech, 351 ; a class in 328* 

branch of Indo-European family, 352, Batdyas, physician caste of second class 
its original home probably in Steppe in Ben^, 327; their doubtful preten- 
country of S. Russia, 352, its division sions, 327, 

into cw/'tt/is-spealcers, who travelled Baishtam, Sunri, Subamahanilc, castes of 
westwards, and ra/^^ri-speakeis of the hfih class in Be^l, 328. 
eastward, to which Aryan and other Balnchistfin; physical aspects of, southern, 
groups belong, 352; migration of 6, 7, northern, 8, 9; geology of, 75, 

Aryans by Jaxartes and Oxus to Kho- 88, 90, 92, 93, loi; meteorology of, 

hand and Bsdakshan, 353, their division 113, X32; outside sphere of monsoon 

Into Indo- Aryans, marching south over currents, 122; storms the main source 

the Hindu Kush by K&bul to India, of rain, 140; its annual rainfall, 145; 

and Kianians (Iranians) towards Merv, brjtany of British Baluchistan, 209 ; 

Persia, Baluchistan, and Afghanistan, cthnouigy of, 293; ethnography of 

353 ; their present area in India, 331. the Baluch tiii»e, 310; absence of caste 
Aryan, the race, its possible exi-^tciicc, systrm, 329, 330; intermarriage 

physical characteristics and original customs, 330; its princifial language, 

habitat, 299, 53a. Baloch, an Iranian tongue, 333; Its 

Aryan (geologic^) era, the, d8**l03. dialects, distribution, and the namber 

Aryo-Dravidian or HindustSnl Type or of its speakers, 353, 354; Brlhul, 

Race, the, 29a ; its dlstribotioii, phy- a Dravidian languime, spoken in th» 

sical and soml chamctcTlstics, 294 ; central highlands, 381. 

Hr* Hoemle’s theory, 303, 304, sui»- Bamboos, 100; number of species, tik; 
ported by Dr* Grimon's linguistic la Sikkim, X67 ; in Western llhnftlaytn 

Survey, 303, 304, as due to a later Region, 172; in Indus Plain, 177; in 

swarm of Aryans naacoompanied by Bengal proper, iSi ; in upper Gangetie 

women, 303, 304. plain, x8i ,* none In Sinrlarbaiis, 184; 

Ati^a (2<^a32 B. c.), king of the in Malabar Region, of Nllguri 
Mauryan dynascy. and Miron of Buddh- Sholas, x88; in the Deccan, 192; in 

4x1 ; transrormed it from a local Ceylon, 195 ; in Burma, 199, soo, 201 ; 

cult to a world-wide religion, 4x1. in the Andamans, 204; in Malayin 

Assam, valley of, sy, compared with Peninsula, ao<^, 207* 

Bengal and Burma, 27, Its narf<iwtd Barwalk sept of Rdjputs in Chflnda, their 
vista and area of enltivatlon, 27, its humble extmetion, 320, 321* 
tea-gardens, 27, Its clearings, 27, its Batmehians, 272-274. 
better climate, 27, Its enormous wastes. Bears, four species of, their distnbtttlon^ 
27, the jungles oi the DuSLrs of Bluiton haunts, ami habits, 223, 224* 
Hiaiiilayas, 27 ; obstacles to railway Bee-vaters (Idtds), 248, 
oonnexm with Burma, 20; Assam Beast hospHali, 41 4^ 

and N£* lilmilayas geologically Beast stones,, six* 
later than KW, IHmAlayns, 2 1 hugest Benares, the head-quartem of fkibrnan 
rainfall la Assam hills, 104$ earth- orthodoxy, 421; the of Siva 

quake of 1897, g$; meteorology the chief erdc^ of worship at, 421# 

of$ hailstorms, iff,, lilnfatt of hot Bengal, rainfall in hot season, riH; date 
weather, u8, 141, xs^ xsg, 130, 13d, of wet mowton, 124$ castes of, 294, 

140, 142; botany of, m Gangrttic 32^\32on>opBiatlonaadd«txiitylnPro<* 

llaltt 5 soology of, 214 1 ethnology of, vlnoe of Imtfah 45» f K»?wth of popn* 

§93; the language of the upteur and kdon In dlBerent parts, 462: favourable 

mMdls Assam valley, Aftsamese, with andinfitvoanibleeon(11tloni,463t blru- 
an important Btsraturs* 378, of rTortb, rate, 506; death-rate, 51a; infantile 
Jfiastem and (;entral Aimm, and the mortality, 3x7, 
tower valley, 387 ; population ami Bengali, the tantpiage of the temteries 
densltylxii 451,432 ; growth of pqxmla- subject to the uwtenanb^vernor of 

tiott in, 462; favoured &immlgmlion of B^gal and the Bengali l^rlcts of 

twi>eool]ei, 462 ; cliecked hyMSas^r, Assam, 376; the lltoraiy and offioiabwhh 
482; birth-mte,3od; d«ath-mte,3i3i' ^ highly Sanskrltlsed ipcahulary and 
Aurangiteb, his bigotry and newceuthm arebalc grammar, manulhctumd at the 
ofIuw!u«,434* ^ beginning of last emtaiy,uBtoU 

VOI*. 1. 


Bn 
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to the ordinary natives, 377; the 
spoken, divided into three groups of 
dialects, Western or standard, Eastern, 
and Northern, 377, 378. 

BerSr, the home of MaJiarashtil, the seat 
of a power which encouraged vernacu- 
lar and Sanskrit literature, 361 ; its 
population and density, 453: birth- 
rate, 506; death-rate, 51a; infantile 
mortality, 517. 

Bhakti, or fei-vent devotion to God, of the 
KablrpanthiSjthe only road to happiness 
and salvation, 425, 426. 

Bhotia (from Bhot, the Indian name of 
Tibet), the general name of a group of 
dialects, of which Tibetan is one, 3B6 ; 
connected with groups of HiinSlayan 
languages, ‘Pronominalized* and ^ Non- 
pronominalized,* 38S ; relations of both 
to on older tongue resembling Mundi, 

Bhumij of W. Bengal, a Draiddian race, 
with exogamous totemism, have a** 
dopted Bengali language, caste, and 
Urdhiuanism, 313. 

Bibliographies: geology, los, 103; 

meteorology, 15S ; botany, an, aia ; 

, ethnology and caste, 348; languages, 
395-40 X ; religions, 44S ; vital statis- 
ticrt, 535. 

Bihilr, date of wet monsoon in, 224, 
premature cessation, 130; ethnology 
of, ao4; its language, Biharl, 375; 
population and density of, 45a. 

Biharl, the language of BihSr, Patna, 
GayS, Tirhut, Bhojpur, Chota Nagpur, 
375; its three dialects, MaithiU, 
Magahl, and Bhojpurl, 375, 375. 
alfa Magadha. 

Birds, a39-afil 

Birth-rate, statistics of, 478, 479, 506; 
affected by marriage customs, 507, 
508 ; by agricultural distress or pros- 
perity, 508 ; by normal seasonal varia- 
tions, 509 j by supplies of food, 500; 
by disease, 509; higher among Mu- 
hammadans than Hinuus, 510 ; propor- 
tion of male to female births, 5x0; 
urban and niral birth-rates, with table 
for Provinces, SIX ; proportion of still 
births. 511, 519 ; years in which deaths 
exceed births in tho chief Provinces 
from i8Sx to 1000, 5x9. 

Bison, or Gaur (Bas Gaurus), found in 
all the great forest tracts, 93 x, ass. 

Blanford’s Baiif/hii 0/ /ndia, quoted 
in ch. iii upon decrease of 
rainfall and change of climate in 
modem tiines> Mt, 309 ; ethnological 
Inferences therefrom, 309. 

BUadoess, statistics and diitiibatiou of, 

^ Jay,’ so oaHed, 34B, 


Boas and Pythons, 269. 

Bohras, the. ^traders’ of W. India, a 
sect Of Islim, 438; mainly converts 
from Hinduism, 438 ; a mercantile 
group, originally Shiahs, ^138 ; a land- 
holding group, generally Sunnis with 
a tendency towards Wahdbism, 438. 

Bolan pass between Sind and Baluchi- 
stan, 7. 

Bombay city, 457; population of, x 0,000 
in i 65 i, 989,000 in X906, 438; 
density of, 458 ; 75 per cent, immi- 
grants, 38 per cent, women, 458 ; 
infant mortality in 1900, 518; over- 
crowding in, 530; the high death- 
rate from phthisis, 590. 

* Bombay duck,’ 978. 

Bombay Presidency, date of wet monsoon, 
134; delay of rainfall in Northern Ikim- 
bay, 130; population and density, 4f 3, 
453 ; decrease of copulation since xK8x 
due to plicae, 405 ; infantile mortality 
in, 5 1 7 ; birth-rate, 506 ; death-rate, 51 3. 

Borderlands of India, physical description 
of, 6 - 91 ; wealth and strength of India 
largely dependent upon, ax, 99 , 

Borghat, the, 30. 

Botany of British India, anil some adjacent 
territories, ch. iv, pp. 157-9x9; only 
native flowering plants, ferns and their 
allies, included under term Flora in this 
Sketch, 157 ; Flora of British India 
varied and rich, but no Natural Order 
peculiar to it, 157; hence no Indian 
Flora proper, 258; phytogeogmphio 
anomalies few, X59 ; rhodoclendron 
belt of high Eastern Himalayas an ex- 
ception to general absence of plants 
giving, like British heaths, a shafanter 
to wide landscapes^ 150 1 Inalgsnoisi 
palms, 160; bamboos, xoo $ gxegartous 
shrubs, 160; £re^%water dowering 
plants, t6i ; number of recorded Na^ 
tural Orders and species, i6x ; domi- 
nant Orders, 269; proportion of Memo- 
cotyledons to Dicotyledons, of genera 
to species, 169; number of recorded 
species of Palms, Bamboos, Conito^ 
Cycadeac, 169; charact eristics of three 
primary botanical Areas in British India, 
X 59 ; basis of subdivision into nine 
botanical Keglons, x6i; enumeration 
and limitation of Regions, 1^; strict 
geographical limitations dimcult or 
ImptiiMible, 164 ; rough cotnoldenoi of 
Keglons with wot and^dry areas of 
Pram’s Plants of BongSl^ $64 \ with 
sub-areas of C. B. Clarke, 165 J oone- 
spondenoe of Jtegicmf wnh miy-fytxe 
iVovlnces of PUm /mBesu litft 9 
details of nine Rsglqni, x^sori (x) 
Eastern Him&layan K^lon, xt^ilro} 
inltFMofSUcm 



INDEX 


IM; Flora of Mishmi Hills, i66«.; 
Sikkim, 165-170; tropical zone, 167, 
168 ; temperate zone, 168, 169*; alpine 
pne,x69, 170; (^) Western llimSlayan 
Hegion, 170-176 ; tropical zone, 172 ; 
temperate zone, 173; alpine zone, 174; 
Tib^an valleys, 175; (3) Indus plain 
Kej^on, 1 76-1 79 ; characteristic plants, 
1^78, 179; peculiarities of Salt Range, 
Smd, and Indus Delta, 179 ; (4^ Cian- 
getic plain Region, 179-184; divided 
Into three sub-regions, upper Gangetic 
plain, 180, i8x; Rcngal proper, 181, 
1 Ba ; and the Sundarbans and the Flora 
of the Indian Deltas, 183-184; contrast 
of Western Peninsula (Malabar and the 
Deccan) with Burma, 185, i86; (5) 
Malabar Kc^on, 1 86- 189; the Nllgii is, 
X 87-189; the X^ccadive Archipelago, 
189; (6) Deccan Region, 189-193; suli- 
divldecl into sub-regions of Deccan, 190- 
193, and of Coromandel, 103; (7) the 
Ceylon Region, 193-196; thePatanns, 
195; the Maidive ArchfiieUigo, 196; 
(8; Burmese Region, 196-205 ; Borma, 
iKitnnically richest and least known, 
196; cardinal features of its Flora, 
>*>6-199; divided into sub-regions, 
Northern Burma, 199-aoo, Western and 
Southern, aoo, aoi, Xlastem, aox-ao3, 
and Central Burma, aoa ; the Andaman 
Islands, ao3, 204 ; the Nicobar Islands, 
ao4, ao5 ; (9) the Malayan Peninsula 
Region, aoA-ao7} IHtle known of its 
Flora, eaixlmal features, aoA^ aoy; Pe» 
Xiang Islet, aoy ; Cocos and Keeling Is- 
lets, ao7. Appendices: A, "riie Kurnm 
Valley, ao8; B. British Baluchistiiu, 
309, aio. Bibliography, an, aia, 

Braltmd, the first iieison of the Hindu 
Triwl, in the Kpic jHjrlcxl, the Creator, 
4^, 440 ; now widely worshipped, 

Ihrlbisittas, the, sacred Banskrit writings 
mitmtory of the saoxiflces and dudes 
or the ptmhf m ; later in thouglit 
than the Vtdio Hymast than the 
Upenishads* 406^ 

tMthmimism, its bbthHolace in the * Mid- 
land/ 404 ; a ritualistle and phtioso- 
phical development of Vedism, 404 ; 
the Brilhmaiinii, 4O4} supremsey of 
the lekstly class, 404, 405 ; the lub- 
JffCtiou <11 the other etaises, 407; a 
system of ritual and worship rather than 
of nill|^^405 ; Its vague eschatology, 
^51 Its human. aaerUicei 405, 4^>; 
Its excluskm of all but Brahmans from 
the isoetie fmtendtisti 40H, 414 ; re- 
^lott against, in Buddhism and 
Jatnto, 406, M t the comimtlbilUy 
ol ilittdttlMm with both, 4t|B, 415, 416; 
the evdiation ton of 


modem Hinduism, 4x3, 417. Se^ uUo 
Caste, Hinduism, 

BrUhmans, ethnology of, the MarUtha 
Brahmans, 393; of Hindustan, 394; 
of Bihfir, 294 ; of Bengal, 294, 395, 
304 ; Nambfidri or Nampatiri of 
Malabar, 319 ; their traditional origin 
and exceptional customs and ritual, 319; 
Rarhi of Bengal, legend of, 304, 3x9, 
310 ; Bama, 326, 331 ; VySsokta, 336. 

Brahmans, the, their mythical origin, 33a ; 
suppression of the KBhattriyas,407; first 
of all castes in social precMence. 324^ 
336 ; their social and ritual relations to 
other castes, 334-326 ; BrShmana and 
Brahmans, 326, 327 ; their wide diffu- 
sion and large numW, 331 ; probably 
of mixed dcKcent, 33 1 ; different theories 
of llie origin of the caste or Brahmani- 
cal system, 332-347; more orlliodox 
and jiowcrful in South than in North 
India, 422* 

Brahmaputra, the river, its origin in Tibet 
as Tsan-M, 19, 27 ; its course north of 
the HimMayts, 37; enters British terri- 
tory as the Dih&ng, 37 ; after confluence 
with the Dibang and Dnhit known as 
Brahmaputra, 37 ; in Assam and Ben- 

5 al, 37, 38 ; junction with Ganges and 
feghna, 35, 38; their combine delta 
and estuaries, ay, aR; its crops and 
traffic, 38; not utilized for irrigation, 38; 
general characters of a deltaic river, 
as-aH. 

Brahmaputra, valley of, Important as 
highway to TiUl and China, 19; its 
agricultural possibilities, 19, ao. 

Brilbni, ethnology of, 393 ; ethnography 
of the Hrihui tril>e, 310, 3H3 ; social 
relations with the Baloch and Jats, 
330; their Dravidian language, Biilhul, 
3R3. 

Buddhism, 408-413 ; origfitally a system 
of ^astiolim and befo^f friars, 
Itself a devolopmcat of last aiM asestic 
suges of BrAmsanlsm, 408; snbse- 
quent antagonlam, 408 ; its rafatlons to 
easte then and now, 408 ; iu ethics 
not new, 409; not concerned with 
th^logy and pg^dtology, 4^ ; its way 
of salvation, By ymrity and low, 409; 
its pesslmJiro, 409 ; Nirvttna, 410 ; the 
cauius of its spread : its freedom from 
ritual, its practical benevolence, the 
irentonaltty of the mantor, 410; the 
ilivluity of Buddha not an orightal 
Ixrllef, 410 ; the influence of the Hangha 
ofCongr^flUon of the Monastic Ord^, 
410; Its rules of life finally more bur- 
densome than caste, 4101 Buddhism ss 
a state ralfgloa under Asetea, 41 1; falling 
off in spirituality, 41 f ; as a missiomiry 
religion reaebing Ceylon, Burma, Biam, 
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China Japan, 41 1 ; later Indian Buddh- 
ism, 411 ; council of King Kanishka, 
41 1 ; its decay and its causes, 411-41 3 ; 
its idealism, and the reform of Brahman- 
ism, 412,413,421,433 ; therise ofMus- 
limpower,4i2 ; its exclusion of thelaity 
firom its Sangha, 415 ; modem Buddh- 
ism in India, its habitats and numbers, 
41 3 > 473 1 survivals of Buddhism m 
Bengal, the Soraks, 413; contrasted 
with Jainism, 414; the religion of 3 
percent, of the population, 47 1; mostly 
tound in Burma and Himalayas, 473. 

Buffalo, wild and tame, 331, 333. 

Bulbuls (birds), 341. 

Burma, physical aspects of Northern or 
Upper, 30, 31, 199 ; oi Lower, ai, aoi ; 
obstacles to railway communication 
with Upper Assam, 30; the Irrawaddy 
river, Its rise, affluents, climate and 
products of its valley, 31. 

Burma, geology of, thePurSna group, (>2,63; 
older Palaeozoic in Upper, 67 ; Carbo- 
Trias, 70; Permo-Carboniferous, 74; 
serpentines and jadeiics, 89 ; Miocene, 
03; Tertiary records, 94; table of 
Tertiaiy formations, 95 ; Miocene Ye- 
nangyaung series, 94, 05 ; Irrawaddy 
system, 97 j fossil wood, 97 ; probable 
equivalence with Slwalik series, 97. 

Burma, meteorology of, xi4,xi9, 133,13$, 
*35-Jt37* 

Burma, botany of Burmese Region, by far 
the richest of British India, and the least 
known, 196-305 ; forests, 197-190 ; of 
Northern Burma, like Eastern Hima- 
layan, but without alpine zone, X99- 
300; of Southern and Western, aoo, 
301 ; of Easlem, aoi-203 ; reports 
limited and conflicting, 303 ; of Central 
Burma, 303 ; of Andamans, 303, 304 < 
of Nicobar Islands, 204, 205. 

Bnrnia, zoology pf* 314» ethnology of, 395 ; 
absence of caste system, 330; endo- 
gamy of Thugaungs in Mmbu, 330; 
Its language, Burmese, 388; numbers 
nine millions of Buddhists, 41 3 ; popu- 
lation and density of, 453; rapid 
growth of population in, due to its 
great prosperity, 463, 464; birth-rate 
in Lower Burma, foti; death-rate, 
5x3 ; infantile mortality, 517. 

Burmese, the language of Upper and 
Lower Burma, 38U; Arakanese, the 
most important of many dialects, 388 ; 
iu considerable Uteratun: and a written 
character of its own, 388« 

C* 

Calcuttn, geology of, alluvium, xoo ; date 
of monsoon rain, 134; weather in 
July, 136; cyclone of 1864, 135; ex- 
oeialve downpour of rain, 1^; popula- 


tion of, 457; in 1710, 13,000; ini89X, 
1,106^38; one of the twelve largest 
cities "of the world, 457; density of, 
457 J 75 cent, immigrants, 33 per 
cent, females, 457. 

Carp, all fresh-water fish, all edible ; the 
raAu or tvAi, the ca//a, the mahmr, 
others spotted and trout-like, 277. 

Caste, the system of, derivation and im- 
plication of the term, 31 x; definition 
of caste, 31 X ; absolute prohibition of 
mixed marriages its essential character- 
istic, 287 ; conversion of tribes into 
castes, with and withoutmlxiure of blood, 
3^ 1-3*3 » varieties of castes, 313- 
33a; classifi cation of caste, its d ifflculty 
for Census of 1901, 323, 334; social 
preceilence adopted as a basis, 334; 
general results, 335, 336; contagion 
of caste among Muhammadans, 339 ; 
its absence from BaluehistSn and 
Burma, 329, 330; origin of caste, 
33»-347 » the Indian theory, 333, 333; 
creation of four original castes or 
groups, 33a ; caste system evolved from 
a subsequent series of complicated 
crosses, 33a ; modified by hypergamy 
(a»u/ffma) and hypogamy f praiiloma), 
instances, 333, 333 ; historical elements 
of Indian theory, 333; confirmed by 
Er. Kick's studies of the structure of 
society in North-East India at the time 
of Buddha, 334 ; Its urobable origin in 
Iranian legend of four classes, 335 ; 
modified by racial autagonism In India, 
335, and later developmentik 336; Sir 
Lenzil Ibbetson’i theory of evolution 
of caste, 337; Mr. NcsAeld's theory, 
357 i 338 ^ M. Senart's theory, 339- 
34a ; caste a normal development tiA 
arrestment of early Aryan mitltutloni, 
34X; India nerver rose to idea of a 
State or a Fatherland, 34 x; con- 
tributing factors, 34X ; Greek and Ro- 
man parallels, 340-343 ; casto system 
absent from the Vedas, 343 ; oaste not 
merely function or occupation, 343*- 
344; castes not murflydevelopLri tiibni, 
344; exogamy of primitive tribes, 344; 
the actual genesis of caste from the 
widespread distinction of blood pins 
colour between higher and lower races 
in contact, 345 ; |H>sUion of balf-tneeds 
everywhere, 345 ; caste a result of 
second and successive waves of Ixxdo- 
Aryan Invulers and ob hyinngamy, 
345, 346, 357 ; priqpiple of the facts of 
caste perpetuated and extended by a 
superstructure fiction, 346 ; social or 
artificial distinctions tend to ^thought 
genetic and natural, 347 ; caste instinct 
favoured by oharactetlsties of Indian 
mind, 34#; in agreement with doctrinq 



INDEX 


541 


of transmigradon and harma^ 347; 
huddhiitm and caste, 408 ; Jainism and 
caste, 416; rccognitiun of, bv Catholic 
missions, 442; moraf and physical 
clTtfCts of caste systemt 501, 502 » 507, 
, 50^} Brfihmans, Hinduism. 

('astcs, varieties of : trilml, by conversion 
of tribes, examples of, 314; functional 
or occupational, examples of, 314, 315 ; 
sectarian, sects that mive reverted to 
caste, the IJngayat caste, 315, 316, 
422, 423 ; castes, ancient and modem, 
formed by crossing, 317, 318 ; national, 
the Newfirs in Nep&l, the MarUtlms, 
318, 319; sectarian abjuration of caste 
usually a tmnsient phase, 315, 316, 
408, 423, 427; castes formed by 
migration or change of residence, 
Kambildri Brahmans of Malabar, Rarhi 
of Bengal, Baruaik sejitof Uajputsin 
Chilitda, 319*321 ; castes formed by 
neglect or changes of customs and 
ritual, the Kd)a.sthH, the Bdbhans or 
Bhuinhdrs, 311 ; the practice of widow 
remarriage, (he Kurmis of Bibftr and 
of the United Btovfnces, 3a a ; cUssificd 
in Census of 190X on basis of social 
preoerlenoe, 324; seven main classes of 
tlinclus in liengal, 32<^>-328; distribu- 
tion of castes ami trit«s, 33I1 332, 408, 
.Vsyf Census Table Xil. 

Cat 4 icar or Hhniilayan Racoon, its dis* 
trilxttion, liaunts, and habits, 213. 

Cauvery, the, a river of the IHrecan, ^The 
(Ganges of the South,' 45; its rine, 
course. * onicuts,' and delta, 43, 46. 

<!ensufi, ciiAlcaUtes of making and taking, 
3341 43^1 47 X* 8^0, 514, 

3 * 7 * 

Census Tables, 489 -499: I, General state- 
ment <if numlwr of towns, villager, and 
houses, witii their |K»puIntion, mule 
aiKl female, in all Imllo, 4K9; 11. 
Variation in poiiulation. from 1872 to 
t9or.48o; Hi* l^otiulatloR distrilnitecl 
by mvmees and mates, 490; 111 a. 
Jkmgal, Assam, and Central i'roThices 
as rsctmiitiUkd in 1 1 V«Tewns 

and i 4 Bi 9 i[«s ulassliMi by jHipoUtUoR, 
Aot t V* lv»ptttatimi of caier towns, 
491; VL KefiKkms eeiMis, 493; VII. 
Age ernsNs. 493) VIII. ^sui of 
olvil conditviit, 404$ IX. Kdneation 
esnsus, 498 ; X, Ctttm of language, 
4961 XI. Mrthplaoe ceoaus, 497 { Xll. 
8UUistfat of main eastes and tribes, 
and chief habitats, 498 ; XXII. Ceasus 
ooeupatlons and means of livelihood, 
499 * 

Cmtira Xmtla, 3 A physical and 
geolftglcal frstiim and climate, 33* 
38; date of wri irtcmvoon, 124; delay 
itp 1301 132, iiQ i ethna^fiigy of, 496. 


Central Provinces, the, physical aspects 
of, 37 ; date of wet monsoon, 124 ; 
delay of wet monsoon, 130; rain- 
fall, 141, 142 ; ethnology of, 296 ; popu- 
lation and ^nstty oi, 453 ; vatying 
rate of population since x88i, 464; de- 
crease since 1891. due to fa mine, cholera, 
and malaria, 404; mortality greater 
among aborigin» than amongXiindus, 
464 ; infantile mortality in 1900,518; 
birth-rate, 506; death-rale, 51a. 

Ceylon, physical aspects of, 47-49 * politi- 
cally distinct, physically connected with 
the Peninsula, 47 ; a group of moun- 
tains with a broad fringe ot plain, 47 ; 
its forests and jungles, 47 ; its remains 
of great Buddhist cities, 47, 48; its 
licautiful inland coast scenery, 48 ; Its 
ports of Trincomalec, Colombo, and 
Ptiiiit de (lallc, 48 ; its rivers, 48 ; its 
roads, 48, 49 ; its plantations of tea, 
cofTec, and cocoa, 49 ; geology of, 47 ; 
Imtany of Ceylon Region, X93‘-z 96 ; the 
Patanas, 195 ; relation of its Flora to 
Malabar and Coromandel tyfies, 293, 
its stronger Malayan afilnity, 194; the 
Maidive Archipelago, 196 ; Tamil, the 
vernacular of North Ceylon, 380; 
religion of, numbers more than two 
miuioni of Buddhists, 41 x ; emigration 
to, of Tamil coolies from Madras, 468, 

Chaltanya, a BrAhman imcocher of the 
Xabli^nnthis in Central Bengal and 
Orissa, 426; converted Buddhists and 
even Muhammadans, 426; did not 
oonftne pokt of Gosaln or spiritual guide 
to Br&bmans, 426; the Sonkirtan, or 
procession of W(;rshipi)crs playing and 
siugiiig, 426 1 held up love of Kddlid 
for Krisitna os highest form of devotiern, 
4j6 ; grosricr acvvlopments of hK 
teaching in the Vallabhdchfixya sect, 
425. 

CblUl Kaibortta, sub-eoste of fiourth dost 
in Bengal, 327; their Bdihmaaa de- 
graded, 327; their social xiie to third 
islofs* 32H. 

Cliectan or hunting leo|)ard, sxo. 

Chonhb^ the, on afflunxit of the Indus, 
32 $ great recent development of irri- 
gation fhmu 485, 

Chltrll, Its Devomn fossils, <$7. 

Cholera, the eonditlont favourable to its 
outbreak and spreiul* 503, 304, 323, 
334; general mortality from iHHx to 
18^. 1891 to 1900, 52K ; In dlffexeut 
Provlnoes, under normal oondltions, 
S22 ; in famine areas, 32s ; among 
Kumimun troops, 526, 527; among 
native troops, 329. 3301 53o* 

331 ; cholera statistics of treom and 
prisoners in Bengal, the * home of the 
disease, 334. 
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Chota Nagpnt, its population mainly 
Dnividian, 296; the principal home 
of the Munda languages, 383 ; botany 
of, 190-ipa, SH Deccan ; the Dravidian 
tribe, as found in, 308, 309 ; Kumlch, 
the vernacular of a Dravidian tribe ui 
it and neighbouring parts of Central 
Provinces, 381 ; efforts of missionaries 
among its forest tribes, 443; its low 
population and density, 433 ; extensive 
emigration from, 4(7, 458. 

Chiislianity, began with Syrian Church 
in Malabar, 441 ; a Nestorian Church 
under the Patnarch of Babylon, 441 ; 
embiaces the Roman communion at 
Synod of Diamper, 441 ; later schism 
and origin of existing branches, 441 ; 
the Old Church, under .Patriarch of 
Antioch, the New or Jacobites affiliated 
to Rome, 44a; Catholic and Protestant 
misbions, 44a, 443 ; remarkable pro^ 
gress of, during the last thirty years, 
445 ; its causes, relidous, moral, social, 
and political, 445 ; the social promotion 
of the low*cablc man who becomes a 
Christian, 445 ; the religion of \ per 
cent, of the population, 471, Set also 
Missions, 

Christians, their sects, numbers, nation* 
ality, and distrilmtion, 443, 444, 475, 
476 ; their rapid growth in the last 
decade, 476; Increase hy 314 per cenU 
of native Christians, 470, 477. 

Clarko, C/ B., *On the Botanical Sub- 
areas of British India/ 158 165. 

Classifications and tables other than 
statistical. Set Tables and Classifiua- 
tions. 

Coal, its formation in Upper Palaeozoic 
times, 51, 52; found in the DSmuda 
series of Gondwftna system, 83 ; Kftnl- 
ganj coaldeld, 83 ; in Aium, 93. (Cf. 
also Vol. Ill, Mines and Minerals.) 

Cobra. See Snakes {fiolubridao)^ 271, 
373. 

Cochin', high density of population in 
one of iu iHluks, 454 : botany of, ste 
MaUbar IRtgUm. 

Cocos and Keeling Islets, botany of, 
307. 

Cold season ; in January and February, 
pressure conditions in Asia and Indian 
Ocean, with graphic, no; sketch of 
air movement, iii; storms of, phe- 
nomena of the upper current, x 1 3, 113; 
weather in India during, 1x3, X14; 
rainfall and snowfsll, 1 14 ; mean rain- 
fall, 140. 

Colour, of skin, eyes, hair, of different 
mces, 383, 38^} InsufTiclent as a basis 
of etlmological division, 383, 284^ 
Coofgi, ethnoloijn^ of, 993. 

* Coppersmith ’ bfrJ, 247 . 


Coromandel Coast, the, physical aspects 
of, 41, 193 ; its art cultuie and industry, 
41 ; geology of : iu highly fosbiUferon<« 
rocks^of Cfetaceous period, 77, Sio 
Trichinopolj*: botany of, 103. 

Craniometry, inferior in ethnology to 
anthropometry, 38^, 385; but eon- 
fimatory of its conclusions, 286, 

Crocodiles ; fresh-water and estuarial, the 
Ohariy&l (*Gavial’), 366, 357. 

Cu ckoos, parasitic and mimetic, the ' brain - 
fever bird,* the Koel, the Coucal or 
< crow-pheasant,* 350, 231 . 

Cuddapah and Kumool (geological) sys- 
tems, fix, 63. 

D. 

Deaf-mutism, statistics and distribntloii 
of, 4^5* 

Death-rate, statistics of, 478. 479 ; a table 
of recorded death-rates in chief Pro- 
vinces from 1881 to 1900, 513; years 
in that period of eacess of deaths over 
biith^ 512; apparent progressive rise 
in high death-rates explained, 513*; 
the influence of extraordinary causes. 
513; contrast between Indian and 
Liglish rates, 513; male and female 
death-rates, 516; infantile mortality, 
517, 318; Comparison of urban anil 
rural mortality, 518; death-nte of 
European and native troops, 535*530 ; 
of prisoners, fys, 531. 

Deccan, the; its physical aspects, 37, 
43-40 ; its mountain rangesaml elected 
table-land, 3 V, 44; iU * cotton* soil, 
43, xox ; its forests, 43, 44; its rivers, 
43 ; the eonise and ^anicuts* or dams 
of the Godavari, 44,45 ; of tbelCiittta, 
of the. C«uv«y, 45, 461 «he(r 
deltas, the granaries of tho Feninsnla, 
43, 45, 45 ; moral and physical eba- 
raoteristlci of S£, India, 4fi; g(*o* 
lu^ of: the Deccan trap, Us igneous 
ori^ii, extent, depth, and composiiiou, a, 

87, 88 ; probable date of its formation, 
88; Gonoeals ultra-basic rocks below, 

88, 89 1 association of Cardita tieau- 

monti with trap, 91 ; or black 
cotton soil of Dcccan, 101 ; meteoio* 
Xogj of, 1 14, 124, 133, 137, 142, 143, 
X45, 150; botanv of Deccan Region, 
x8j^i93; subdivision of plateau, 190; 
of Deccan proper, 191-193 ; Indigenous 
plants of* cotton* soil, 193 : tiopulatloa 
anddtmsity,458. • ^ 

Deer, their distribution and haunts, the 
* barking deer/ the Kashmir stag, tbo 
swamp deer, the brow-antlered deer, 
the samhat or^Vmris, the spotted dttir, 
the hog deer, the musk deer, the 
chevTotain^ mouse deer, 135*3371 
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Deltas, of Irrawaddy and Salween, 21 ; 
of Ganj);es, Urahmapntra, and Meghna, 
25, 2H ; of Mahinadly 26 ; of OpdSvari, 
45 ; of Kistna, 45 ; o^CauTcry, 45 ; 
character of a deltaic river, 25-28 ; geo- 
logy of, 100, 101 ; botany of, 182- 
18a, 198. also Sundarbus. 

Density of population ; India as a whole, 
450; in British tenitory, 450; in 
Native States, 450 ; a diagram of rela- 
tive area and i>opnlation of various 
British Provinces and chief Native 
States, 450; inecjualitles of density, 
451 ; (iensitygenerally varies with rain- 
wll, 451; in Assam, 451, 452; in 
Bengal, 452; in the Presidency of 
Bomlxiy, 45 a, 453; in Burma, 453; 
in Central i»rovinces, 453 ; in the Presi- 
dency of Madras, 453, 454; in the 
Punjaii and Nurtli West Frontier Pro- 
vince, 454; in the United Provinces, 
454 ; in the Native States, 454, 458 ; in 
Calcutta, 457; Jk>mbay,457; Madras, 
45H. i 

DhdrwilrlaA system, the: rochs of, do; 
rich in iron, copMr, and gold, 60. 

Dili, Professor, Komm Sdtiiiy in the 
iMSi thi WitUrn Mmpiro^ 

(wt\<^^wotpedcs. differ In <lt*nti- 
tinn from wolves and Jackals, their 
distribution and habits, aai, aaa. 

Dolphin, the Gangetic, or /Arfi; of the 
Indus, Ganges, and Brahmaivutra and 
their tributarU’iiy 238; blind, one »f 
three surviving representatives of family 
of Platanistidae, 338* 

Doms, Haris, C ;hamftrs, MuchU, Baurls, 
eastos of the m^venth and lowest class 
in Hriigal, 3iH, 

Dmvidian ; the geological eraTii4<-<i7 ; the 
physical tyiir, 296; tha mce, its 
physical marks, s(»cial rank, and dintri- 
outitm fW>m Oylon to valley of ( ianges, 
pemdUiig Madras, HyderaiiAii, the 
(fentral iVrivinees, most of Central 
ChioU Ni|npor, and ; of douiitful 
orighi and aMles, flmdcyV 

iurmlst of leljdloft to Aboffit^ of 
Austraiiai apB; tftr W» W« ftt>ntor*i 
theory, 298, $99 ; prohabty aboriginal 
or IflMigentms, 098 ; totemism among, 
308,313 \ its Animlim, 099; cun- 
tnbotes coarser atcoueits to woraip of 
Kiva, 410; two different families of 
langniges spoken by the race^ Dtavidiaa 
proper 379* 

Urarldlitt the* their main 

ahatacteristlss, 370 * 38c s contrast of 
Dmvidian with Maarm, 37H; spoken 
kt South and <^tml India, Chotil 
KAgiwr, Ute Hantftl Pargaaas and 
(Mbih) in BalucbltUn, j^rp; a dassb 


Tied list of vernaculars, 379 ; no recent 
progress in their stndy, 350. 

Drou^ts, (and famine), 127, 145-146; 
areas liable to droughts, 141, 145; 
doable droughts, 146; lelation of 
droughts in India with droughts else- 
where, 126, 127; Mr. Btanford's em- 

E itical forecast of drought by HimS- 
lyan rainfall, 129. Sea also Vol. Ill, 
ch, X, 

Dry season, transition to, from wet, 
during October, November, and half of 
December, 131 ; the period of slowly 
retreating south-west monsoon currents, 
132; changes of pressure, 130,, 133; 
reenrvature of Bay current, x 33 ; rains, 
storms, anti cyclones, 134, 135 ; pres- 
sure, weather, and rainfall, in different 
parts of India from October, 135-137 ; 
mean rainfall, 140. 

E. 

Eagles, the golden eagle, the imperial, 
the spotted, the crests fer|ient, 353, 
Earthqoaket, 98; great earthquake of 
Assam in 1897,08, 90; of lUngra in 
2905, 98, 99 ; of Cutch in 1819, 99, 
Education, statistics of, 483, 484; pro- 
portion of literates, who can read and 
write, to illiterates, In India* 1 to 10 
of males, 1 to 144 of females, 4B3; in 
the Provinces, 483; highest in Bumna, 
due to free education by the fonp^^vls 
or Buddhist monks, 483; jmiportion 
highest along and near sea-coast, ^4; 
higher among Dravidians and Mongo- 
lians, 484 ; proportion among religious 
communities, 484; highest among 
PimlK, 66 jwr cent., lowest among 
Animlsts, \ percent., 484; proiiortlon 
of Uierates lu English, 68 males and 
7 females oat of every 10,000 of each 
•ex, 484 ; highest among Ptrsls, low- 
est omoM Animistic 484. Su Cmut 
Pabls IE, 4^8* 

Klephaots, wild and tamed* 030 ; ashigle 
iMoiev tmrvlvitig of toe eleven of 
riloosot times, 97, 

ICmigMtimi from lodlt> itatietics of, lo- 
oomplete, 470; mainly of laboumrs 
and ooouef to the Itrltisli Colcmies, 
Including Bonih Africa, Uganda, Mau- 
ritiumawt British Online, 471, 47a; 
mMuiltioni of cootie recruitment, 471. 
Ktuiogamy, tribal, 308, 309, 310 ; of 
oeite»sya^ 087, 3x1, 317. 30a, 334, 
3481 of Muhammadans, 309; 
Greek, 340; Roman, 340; under later 
Roman Empltw, 343, 344 1 l>art of the 
pride of race and colour everywhere, 
343 1 probably later in time and thought 
Man exogamy, the practice of primitive 
tribet, 344, 
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J£nglish Church m ladia, succeeded to 
Lutheran luissionsi 443 ; foundation of 
see of Calcutta, 443; Heber, second 
bishop, 443. 

Enteric fever, dependent, like cholera, 
upon pollution of water-supply by first 
lains after drought, 524 ; death-rate 
from, among European troojis, 527, 
528; in Native army, 530 ; in jails, 531 ; 
relation of death-rate to age, 328; 
European troops eighty-eight times more 
liable to this disease than native, 530. 

Eranian [or Iranian) languages, 353 - 35 ^* 

Estuarial Flora, 182. 

Ethnography. See Ethnolo^ and Cast e, B. 

Ethnology and Caste, ch. vi, pp. 283-348. 
A. The data of ethnology or science 
of racial divisions, 283-308; physical 
characters most trustworthy, 283 ; in- 
definite physical characters, colour of 
skin, 283 ; hair and eyes, 284 ; definite 
or anthropometric physical characters, 
28^ ; superiority of anthropometry, or 
measurements of the living, over cranio- 
metry, or measurements of skulls, 284, 
285 ; anthropometry in India as part 
of Kthnogra])hic Survey, 285 ; the data 
now available, 286, 287 ; the establish- 
ment of three main types, 28(1 ; this 
classification accepted by independent 
authorities in England, France, and 
Germany, 286; confirmed by cranio- 
metry, 286; conditions favourable to 
anthropometry in India, especially ^ 
prohibition of mixed marriages by law 
of caste, 280, 288; measurement of 
head form, the cephalic index, 288; 
division of heads into broad, long, and 
medium, 288 ; value of cephalic index 
as a test of race, 288, 289 ; head-foim 
in India, 289 ; measurement of the nose, 
the nasal index, 2S9 ; division of noses 
into narrow, broad, and medium, 289, 
290 ; value of nasal index as a test of 
racial affinity, 290; the nasal index in 
India, 290* its correspondence with 
social groupings, 290 ; tno orbito-nasal 
index, a test of Mongolian affinities, 
291; division of faces into platyopip, 
inesopic, and pro-opic, 291 ; stature, 
as an Index of race, more significant 
in India tlian in Europe, 292 ; the 
seven main physical types in India 
(exclusive of Negritos), their character- 
istics and u^mimiQal distribution, 292- 
297 ; liimtatlonft of the type scheme, 
297; (i) the Dravidian type, aj 5 , 
208, 299; probably the oldest m- 
d^enous, 298 ; of doubtful origin and 
amnitles, 298 ; Huxley’s lurmlse, 298 ; 
Sir W, Hunter's theory, 298; (^2) the 
Indo**ATyan type, its physical and 
aodal enaraotenstlci and oistributioni 


203, 299-303; its unifoimity and its 
identity, in spite of social differences, 
293,299; itsnon-lndian origin, 300; the 
mod^ of it/entry into India, 301-303; 
possibly by A series of tribal migrations 
from the north-west, first of men with 
their wives, under favourable climatic 
conditions no longer existing, 30, 301, 
302 ; probable decrease in modem 
times of rainfall and feitility in Central 
Asia and Fersia, 301, 30a ; (3) Aryo- 
Dravidian or Hindustani type, 294, 
303, 304 ; Dr. Hoernle’s theory of its 
origin from secondary migrations of 
men without their women, confirmed 
by Dr. Grierson’s Linguistic Survey, 
3 t> 3 i 304* 358! ( 4 ) Mongolo- 
Dmvidian or Bengali type, 294, 304 ; 
(5) the Scylho-Dtavidian ty^ie, 293, 
304-308 ; historical lecord of Scythian 
invasions of India, 305, 306; possible 
origin of Scytho-Dravidion tyiie, 308, 
307 ; possible course of Soythlans from 
Western Funjab southwards, to become 
ancestors of Marfith&a, 307, 308; (6) 
the Turko-IrSnian type, 293 ; (7) the 
Mongoloid type, 295, 296. 

B. Ethnography, the data of, or soeial 
divisions, 308- 347 ; the Dravidian irilie, 
308; the Mongoloid tribe, 309; the 
Tmko-lriinian tribes ; the Afgh&ii type, 
309 ; the iialoch and Drilhui tytie, 3x0 ; 
the word < caste,’ iu derivation and 
implication, 311; definition of caste, 
31 1 ; conversion of tribes into castes 
with and without mixture of lilood, by 
absorption into old castes, 3U ; os a 
result of social ambition, 312; as a 
result of religious oonversion. 3x2 ; by 
creation of new castes with aaojptioo of 
ritual and ouitoma, 31s ; by a mdual 
and insensible eonveition to Hiudulsm 
with retention of tribal designation. 
313 ; types of caste, 3 * 3 - 3«3 ; tribal 
castes, 314; functional or occupational 
castes, 3x4; sectarian castes, 313; 
castes foimed by crossing, 3x6 ; the 
Shagirdpeshas, 317; national castes, 
318; the MaritthEs, castes of 

degradation and promotion formed by 
change of residence, 3x0; the Nam- 
btidri Brihmans of Malabar, 3i<>; the 
Kfirlil Brftlimans of Bengal, the Ba^ 
walks in Chftnda, 310, 3^0; castes 
formed by changes of custom, 321 $ 
totemism and totsmlstio exogamy, 
322, 323; classification castes, Its 

difficulties for the,.Censni, 3^41 
prinoinles adopted In the 1901 Cenims, 
324; by recogMsed social preoedenen, 
ZHf 3515 » 

sistent Infiuenoeof tradklonaii:^c» of 
fonr orig^al castes, the vmtev and 
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sweetmeat test, range of pollution, 325, 
326 ; the Rcven main classes of llimhm 
In liengal, 326-338 ; (1) Brahmans of 
various status, 326;* (a) •RSjputs, 
Baidyas, Kayasths, 3374 (s') Navaslkha 
and other ^clean ' SGdias, 337 ; (4) 
Chili, Kaibarttft, and Goila, 327; 
(3) whom the village barber will shave, 
328; (6) whom the regular barlicrwilt 
not shave, 33H ; (7; eaters of all man* 
ner of unclean food, scavengers, &c., 
538 ; opiKiMtion between Hinduism 
and Islam, 538 « modihctl by contagion 
of caste in India, 329; exaltation of 
foreign dcsut'nt in Ijoth, 339 ; Muham- 
madan piactice of hypergamy and 
endogamy, 320; absence of caste 
system in BaluchistSn and Burma, 339, 
330; diKtrihution of nearly 3,400 
castis and tritxis, ste Kthnograpliic 
Mnp in Atlas; 15,000,000 Bianninns, 
331; origin of caste, 33^ 347 ; the 
Indian tlicoiy of four original castes as 
contained in Institutes of Monu, 333, 
,135; iltt historic elements stated, 333, 
ami confirmed by Dr. Kick's studicH, 
334 ; its jirobable origin in the Irfinian 
Irgimd ot four classes, 334, 333 ; modi- 
lied by existence of ntcial aiitagcniism 
in fmlisi 335, ami by later develop* 
meats* 336; 8ir Dcnril Iblietioii's 
theory of evolution of enste* 336, 337 ; 
M, Senari's criticism, 337; Mr, Nes- 
field's theory, 337, 338 ; M, Htiiart's 
theory, 339 '34^ ■ extonsion 

ol ancient Aryan family systm, 340; 
rally Greek and Roman iiartlhds, 340, 
34 1 ; explanation of later divergent* in 
India, 34C, 342; caste not mciely 
cominuiiity of occupation, 343, 344 ; 
not cotnpntable with guilds of mediae- 
Viil Knrojte, 342, 343 ; caste temleiieii*H 
utulcr the later Komnn Krnpirc, 343; 
imblic functions made her cflUary guilds 
witii endogamy i«>r men, 343, 344 ; did 
not sorvlver Km|dre, 344; castes not 
merrly rimlopod tribes* 344; 
tivi tribes rxoi^onit 344 1 tnegcacsis 
of castoi 343*347 f from a mnIs of wide- 
x|iri^ fact* ormervii! fas Incllt tind else* 
wbne* 343 { tf istkictiao of blood plus 
tiobmr between higher and lower ia<*ea 
ht contact* 345 1 imttho of halMirtvds* 
343 1 caste a lesult of secotnl and sue* 
ocsidw* wavrs of Indo-Aryim inviders, 
■wi «f kyfHimmy, » 4 fil wpef* 
stiuctttre««if netkm, 3^; social or 
arttHclal distincliofm tend to be tbrnight 
natural atid gimetlc* 346 ; the caste 
luiriftct favoured by cnanteterUtics of 
IimHiui intrUstI* 347! In agiecfmtut 
with pbiloNophic doctrine of tnmimi* 
gratiod and itfiwm, 34714 summary of 


conclusions, 347, 348; bibliography, 
34^* 

Eurasians and Europeans, 477 ; their 
numlxirs, growth, and distribution, 477; 
apparent more rapid growth of Eura- 
sian population explained, 477; two- 
fifths of Europeans oom in India, 477 ; 
ten-elevenths of Europeans British sub- 
jects, 477 ; religions of Europeans and 
Eurasians, 477, 

Exogamy, tribal, 308, 309 ; of caste sys- 
tem, 313, 317, 348; totemistic, 313* 
333, 333* 344» 34*<; early Roman, 340; 
moic primiLive than endogamy, 344; 
its relations with the nasal index, 390* 


F. 

Fauna, 313-283. SSoology. 

Feins and their allies, 600 species, lEir ; 
ill Sikkim, 167; in Indus plain, 178; 
of Sliolas 188 ; in Chotd Nag(mr, kjs ; 
in Ci'ylim, 196; in Burma, 19;, 201; 
in Penang, 307. 

Fevers. .SVr S^iecific Fevers. 

Fislies, 374-383. Zoology, 

Finches, 344, 345. 

hlora, none |)tx*ullar to Indio* 158. 
Botany. 

/^y^ra M/>a, an introrluctory essay to, by 
J. D. Hooker and Thomas 1‘humson* 

Flying Kefx, 335. 

FockI j of the majority defective In proteld, 
boilly cookeil* and insufficient, 501 ; 
sources of, equal to present growth of 
population, 451* 462. 

Forests, 43, 44 ; of Burma, 197-199. Sei 
Vrd. Ultdi. ii. 

Fimili, notable; NeolK>lus, 65; Red- 
liuhia, 65; Stenotlu'ca, 65; Dleriifloe, 
66; Halysiles caltnulatfa,66 ; Philliu- 
sta, 66; FemMella, 66; Bryoaoa, 66; 
hkiiiimmphaerites, 67 ; Tentaculltes, 67 ; 
Calceula sandalina, 67 ; Otoorraa* 
Ophloerta* Meekoerraa* 68; Hichto* 
fenia alneoslm yt ; Oxytoma, 73; Nan* 
tUua iwregrimis, 73 ; Ktumlina, 74 ! 
SchwngerTtia* 73 1 Lyttoula nobula* 73 ; 
XencKlUcui CXenaspoi) carbouariua* y a ; 
Bell«ro(ihoa* 73; Ceratites. 73; 
phanites sa|)erlHMh 73 s KUmingltes 
flemloglanuf, 73; Konlnckitcs vulutus, 
73 ; Ihrionololma rotundatua* 73 $ 
CVltitas, 73 ; Gangaimipteils, 73* 84 ; 
Megaludon, 74; Athyns, Producum* 
HntrlftniiMi* 74 ; of Trlchinofioly area, 
78 ; Inoceramua labiatus, 79 ; l^ochy- 
disens parantplus, 70; BaouUtes, 79; 
Nautilus daiilcux, 80; Ktilriea, Ho; 
MegalosaurtM, 79; Ccratodns, 84; 
llypecorlapetltm, 841 Pamsuchus, K4; 
K>ittwriai 84; lApuiod«ndrott,BlgLUaria* 
Calawitci* 84; OtoiaoplerU* % 85; 
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Flatacanthomys, 86 ; Titanosannis in- 
dicus, 88 ; Niimmalites^ 88 ; Cardita 
beaamonti, 91; VelatesSchmiedeliana, 
95 ; Pelecypoda, Gastropoda, 95. 

Foxes, fiye species of, 2 a a. 

Frogs and Toads ; the jumping frog, 
Kana iigrina, the * Chunam frog ’ of 
Madras, tree-frogs, 373, 274. 

Function, community of, as basis and 
factor in evolution of caste, 31 1, 3 Hi 
315* 338; determination of, by birth, 
33a ; not the sole basis, 34a ; mislead- 
ing comparison with guilds of mediae- 
val Europe, 343 ; failure of common 
function to generate and maintain caste 
under later Roman Empire, 343. See 
also Occupations. 

G. 

Gamble, J. S., his valuable help in the 
chapter on Botany, 157 189 n. 

Game birds : peafowl, pheasants, jungle- 
fowl, spur-fowls, quails, paitridges, 
356-258 ; plovers, snipes, and wood- 
cock, sSo, 261, a6a; swans, geese, 
ducks, 265. 

Ganges, the, geological division of, from 
Indus, 3, a a; inlluence of south-west 
monsoons upon climate of its basin, 22 ; 
its river system, 23-26 ; its sanctity, 33 : 
the fertilizer and highway of Bengal, 
23 , 23, 24; its riiic and course, 23 ; its 
length and volume, 23; its fall at Alla- 
hhbSid after confluence with Jumna, 24; 
through its delta, 25 ; life and growth on 
its banks, 24, 25 ; true delta formed by it 
and the Hooghly, 25 ; gathers and de- 
posits silt, 25 1 stages in the life of the 
Ganges or any great Indian river as 
a land-midcer, a land-breaker, a fertHiser, 
a rover, 25, 26, 37, 38, 3a ; junction 
of Ganges, Brahmaputra, and MeghnE, 
their combined delta of 500,000 square 
miles, 25, 38 ; extraordinary variety of 
crops and products, 25, 26 ; tributaries 
of Ganges, 33 ; the Jumna, its rise, 
tributaries, and Independent course, 23, 
24; changes of channel of Ganges from 
time to time, 26 ; Ganges as a factor in 
civilization of India and the world, a 6 ; 
its great cities, 36; geology of its 
delta, 100. 

Gaugetic Plain, meteorology of, 3, 21, 
in, 117, 132, 124, 130, 132, 141, 143, 
451 ; has the greatest denhity of popu- 
lation, 451; botany of Gangetlc plain 
Region, 179-1861 of upper Gangetic 
plain, 180, 181 ; of liengal proper, i8r , 
182; of Sundarbans, 182-184. See 
also Ganges. 

Gautama, the Buddha, or * Enlightened 
one,' boro b.c. 596 of Kshattri^a 
. castei In the Tara4 407, 408 \ hit early 


life of sensuous ease, his conversion to 
asceticism, his ‘Enlightenment’ and 
his Gospel of the Fourfold Truth and 
the Efehtfoli Path, 407 ; preached for 
forty-nve years in Magadha, BihEr, and 
near Benares, and died B c. 50^,407,408. 

Geography of India. See Physical Aspects. 

Geology of India, chap. ii. pp. 

I. Introduction, 50-57 ; Peninsular and 
extra-peninsular India, 50; the stable 
Peninsula, 50, 51; the folded extra- 
peninsular area, 5a; correlation of 
Indian strata with the European scale, 
51 ; variable rate' of evolution in 
isolated land areas, 51 ; comparative 
uniformity of life in the ocean, 52 ; 
want of strict contemporaneity in 
geological formation, 52 ; use of local 
stratigraphical names, 53, 53 ; clasrifi- 
cation ot Indian strata, 53; the datum 
line in stratigraphy, 53 ; the Olenellus 
zone, 53 ; Pre-Cambrian tmfossiliferous 
rocks, 53; fosslliferoui deposits, 53; 
four main groups of Indian rooks, 54 ; 
table ofanangement and chief divisions 
of these groups, 55 ; Archaean group, 
54; ruriina group, 54, 56; grmjping 
ot the fossiliferous strata, 56 ; the Upper 
Palaeozoic break, 56; Dravidian and 
Aryan groups, 50, 57; the Dravidian 
group m extra-peninsular India, 57 ; 
frcrii-watcr deposits In the Aryan group, 
57; marine deposits in the Aryan 
group, 57. 

II. Pre-Cambrian history of India, 57- 
64; the Archaean and PuriUia eras, 
57, 58 ; the great Kparehaean break, 
58 ; Archaean ett, area of Archaean 
rodcs, 58 ; origin and nature of Iht 
fundamental complex. 5S, 59 1 ortho- 
gneisses and paragueliiiei, orthosehlsts 
and pataiehisti, mined gpehm, 69 ! 
chief divisions of Archaean group, 59, 
60; the DhftrwSrian system, (So; the 
Purina ora, distribution of the group, 
6i ; lower and upper divisions of 
FnrSna group, 61 ; the Cuddapah and 
Kurnool systems, 6 1, (Sa ; Vindhyan tys- 
tern, 5 a ; the Purina group in Burma, 62, 
63; possible existence of Patina group 
in the HlmlUiyas, 63, 64* 

III. Cambrian and post-Cambrian history 

of India, 64-102 ; fa) the Dravidian era, 
64-67 ; the Cambrian of the Balt Range, 
64; purple sandstone and KeoboTus 
beds, 64, 65 ; magnesian sandstone serlee 
and salt psendomorph 2on«i*60 ; Palaoo- 
zoio of Central Uknllayas, 65; the 
Vaikrltns and Haimantas (Upper Cam- 
brian) 65. 66; (^othlandlon (BllutUa), 
66; conformable tmecefiion to the 
Carboniferous mtem* 66 ; DerofUBun bf 
Chltrll» 6^ ot U$6$m, 
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67 ; older Palaeozoic in Upper Barmn, 
5 ^ ; the Aryan era, 68-X03 ; the 
Central IlimSlayan snccessiim, 68 ; 
trex}>au of a former ccnlfal ocSan, 58 ; 
exotic blocks in Central Himalayas, 69, 
70 ; Carbo-Trias of the Punjab, Ihe 
Nt»rth-West Frontier Province, and 
Burma, 70; the Salt Kange, 7 o; Per- 
mian bouldcr-lied, 70, 71 ; Speckled 
Sandstone series, 71 ; Productns Lime- 
stone series, 71 ; lK>wer, 71 ; Middle, 
7a ; Upper, 72 ; gradual passage front 
Periuian to Triassic, 7a ; ihc Cerntite 
. formations, 73 ; Perrao-Trias on north- 
western frontier, 73; the Trios of 
ilazdra, 74; Permo-Carboniferous of 
Burma, 74 ; the Juraiwic of Baluchistan 
and the North- \VeRt Frontier Province, 
7R ; Jurassic of Cutch, 75, 76 ; Jurassic 
ol JfUNalmer, 76 ; Jurassic oi Salt Han{(e, 
76; relics of the great cenomatuan 
Iran^gresMon, 76, 77 ; Cormnandtd 
Cretaceous, 77; the "I'riuhinoitoly area, 
77 ; tatde of four stages of strata with 
ftmsils, 78 ; the Utatdr stage, 98 ; tiie 
TiichlmttKdy stage, 79; the Ariyalhr 
stage, 79; theNmniyOr beds, 79, 80; 
B&gb Mdi, 80 ; the GondwAna system, 
80''87 t liK>uldc^l)eds in GondwHna' land, 
Hi ; SM of the system, 81 ; distribution 
of theliondwAnas, 81,82; the Tftlrher 
Miles, Ha; IiEmuda series, 82; Barit* 
kar stage, 8a, 83; Piinchet series, 83; 
Ujitter (loudwdnas, 83; REjmah&l and 
MalUicleva series, 83 ; marine beds of 
UpfHnr Gomlwiina ago, 85, 84; the 
Kota^Maleii seiies, 84; characters of 
the GfmdwEiia fo^il plants, 84; the 
Gloemptdii dt^ra of Goitdwiitmdand, 
84, 85 ; existence of an old Indo- 
Ahtuu coutinrut, 85, 85 ; evidence 
from J iirasslc fossils, 85 ; from the 
Crvtacecms de(H*'tits, 83, 86 ; iirrsis- 
tenee af old ccmtmcntal lidgc, 8fi; 
efiiwts of the otil cmitioent on the 
tmaderu lUetributlon of animals, 86 ; 
the Uetk^ap nf Gomlwftiia-latHt, 87 ; 
kneotts ottttmmCiitt the endof Meiotoie 
times, 87; the Dcoeen tiap, 871 tUo 
I.amita series, 89 ; age of the iteemiD 
imp, 88; iiltm*hasle rehitim of the 
, thrcean trap, 89; IHutltss of Brmth 
India, 89 ; serp^Utics and kdeitn in 
Btiima, 89 3 igneous action in Baluchi- 
ataUf 90; Tertiary gabbros and grano- 
phyits, 90; thel^tmry period, 90$ 
tlm iHMissge from Cretaceous to Terti* 
srjr, M 91 ; Cuiplita kwaumoitti beds, 
91; AiinDlkyimTi^^^ SakiEthu 
sti^, pt t fhwshlik stage, 91 ; Kusauti 
stUKe* 9 t ; wide extent of Nummulhu; 
stagf , 91 ; Sind Tertiarics, «> 4 ; Tertiaries 
m llutttcnlsuiii, 91, 93 ; n^ salt in the 


Lower Tertiarics, 93 ; Lower Tertiarics 
in Kashmir, JLadEkh, and Assam, 93 ; 
Miocene of Sind and Burma, 93 ; Terti- 
ary records in Burma, 94;. table of 
Tertiary formation'i in Burma, 95 ; 
Chin series 95 ; Yenaimyaung scries, 96, 
97 ; SiwElik series, 9^ 97 ; Irrawaddy 
system, fossil wood, 97 ; Tipam sand- 
stones of Assam, 97; Post-Tertiary 
development, 07 ; recent volcanic ac- 
tion, 98; earthquakes, 98,99; recent 
rises and subsidences of the land, 99 ; 
Pleistocene alluvium in the NarbadE 
and GodEvaii valleys, 99, 100; 
Porbandar stone, 100; the Indo- 
Cangetic alluvium, loo; upland river 
deposits, xox ; wind-blown deposits, 
xoi ; laterite, lox, loa; laterites of 
past ages, xoa. Bibliography, loa. 


X03, 

Ghnlclmh languages of the PEmirs, 355. 

GhEts landing stairs ’), Western, moun- 
tain range along west coast, physical 
aspects of, 38, 39 ; the Horghdt, 39 ; 
tkie llialghEt, 59; the PEighEt, 40; 
geology of, 3, 39» ^7 5 rainfall, 104, 
xs3, 142, 144; induenoe of, tttxHi me- 
teorology, 112; botany of, iu Malalxtr. 

GhEts, Foutem, along tlie east coast, 
physical aspects of, 41, 43 ; rivers of 
the Kastem GhEts, 42, 43 ; geology of, 
4t ; botany of, su Deccan. 

GhEts, Southern, divide Tinncvelly anti 
Mfulura from Travancore, 46. 

GoElS, suli-CRsto of fourth class in Bengal, 
327* 

Goats (wild), chiefly Himniayan, 233; 
the Asiatic ibex, 233 ; the Persian wild 
goat or iSind d^ex, 233; the Mtlrkhor, 
the rmest of wild gonU, 233, 234; the 
Nllgiri wild goat r»r itiex of spr^rtiH 
uieti, 234 ; gtmt uuteloixiSy the Serow, 
the Ciural, 234* 

GiMlEvari, the, a prbkolpat rivtr of the 
Ikpecan, its rise, couiie, affiiaeiiti, »ani- 
CB«,' Md drtw, 44 , 40) hi v»Ilw, 
oft Iteil xuuiaitui of CtruioUns 
und other flih und repcUes, 84 ; pleisto- 
cene ullttvlum, leob 

Gcmda^ the; a Dfividluu tribe, In the 
^ atone* ugt, their hoxne, 44; ilutir de- 
baeement of the pure religion of the 
SatnEmts to their own level, 428; thedr 
language, of many dialects, unwritten 
andwimout a literature, 381* 

CtomlwEna lyetern. of lub-aerial and 
fresh-watrr de|)«jiits, 2, 80-87 ; from 
CartKmUeitms through Permtan and 
Triaasie times, 8x ; its distribution, 81- 
84 ; its division into I^owef and Upper, 
83, their subdlvlslims into TEleher, Ha ; 
l>Emi*da» cml-liearingy 83; PEnohet, 
83} KidmahEl and MakOdevai 83; 
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Kota-Maleri, 84 ; character of its fossil 
plants, 84; the Glossopteris flora, its 
resemblance to fossil plants of similar 
formations in Australia, Africa, and 
South America, 84, 85 ; explained by 
an old Indo- African continent, 85 ; 
further evidence of its former existence, 
87; broken up in early Tertiary 
times, 87, 

Goshawk, wild and tamed, 254. 

Greek and Roman parallels to system of 
caste, 340, 341, 343, 344. 

Gujarat, {^reat variability of rainfall, 142, 
145 ; botany of Southern, see Malabar; 
its language, Gujarati, a midland 
speech, with its own wntten character, 
and a flourishing literature, old and 
new, 368, 369 ; population and density, 

45a- 

Guru Nanak, the founder of Sikhism, 
426, 

IL 

Ilaimantas of Upper Cambrian system, 
(>Si 

naiiumaiis or T^angurs, monkeys, ai5; 
renowned in legend and epic, 2 id, 418. 

llawkb and hawking, 254. 

IJaaSro, Infra-Trias in, C7 ; Trias in, 74. 

Head, measurements of; the cephalic 
index, 288 ; division of, into broad or 
brachy- cephalic, longer dolicho- cepha- 
lic, medium or meso- or mesatl-cephalic, 
28S; lioadxform in India, 280. 

llcrdt, its position and strategical impor- 
ance, 14, 15. 

Herons and liittems, 964. 

llltnftlayu, physical aspects of, K5-19; 
comparison of Western with Eastern 
Himalayan ranges, 170, 171; deep 
troughs at back formed by Indus and 
Rrahmaputra, 15 ; cleft by Sutlej and 
<iugra, 15; hill stations, 19; main 
passes, 18 ; the Siwaliks, z 7 ; the 
Tarai, 17; geology of; ujiheaval of, 
3> 87» 9<* ; Turana group, 63, 

04 ; ralaeozoic of Central, (15 ; the 
Ilaimantas, 65, 66 ; Central lliiuaiayau 
succession duringlkTmian andMcsoaolc 
eras, 68 ; tresiiass of a fonner central 
ocean, 68; exotic blocks, do, 70; 
Himalayan Tertiarics, 91 ; the SiwElik 
and SirmOr series, 91; Nummulltic 
stage, 93 ; influence of, upon meteoro- 
logy, 107, zoS; meteorolof^ of, 11 3, 
133, • relation of snowull to mon- 

soon, 129; rainfall, 140, 143; botany 
of: Eastern Himltayaa Ksglon, £iik- 
kim, idd-iyo; Western Himalayan 
l^ion, FUwra oompaied and 

contrasted with that of Eastern, 174 
>7*; tropicil cone, 1711 temperate 


zone, 173; alpine zone, 175; Tibetan 
valleys, 175, 176; zoology of Higher 
Himalayas, 2Z4. 

Hindi, ^axly fised to denote rural diale'cts 
of Bibarl, iand Eastern and Western 
Hindi, 364. 

Hindi : Western : the modem vernacular 


of the old Midland, of the Gongetic 
Doab, and northwards, now and for- 
merly the most important of all Indian 
lanjg^uages, 365 ; its princijial dialects, 
366, 367. 

Hindi : Eastern : meeting of languages 
of the Midland and Outer Hand, 309 ; 
the language of Oudh, Baghclkhand, 
and Chhattlsgarh in the Central Pro- 
vinces, 369 ; in an early form the sacred 
language of Jainism, 369 ; In its pre- 
sent form the language of nearly all 
epic poetry of Hindustan, 370 ; its wide 
distribution, 370; its great and popular 
literature and its Influence upon rustic 
speech, 370 ; high qualities of the lan- 
guage and literature of Eastern and 
Western Hindi, 367. 

Ilindostanl, the principal dialect of West- 
ern Hindi, a local vcinacular and also 


a franea of north and west 

continental India, 363, 366; spread 
from Delhi by the Mughal Empire. 
365; Hindi llindosl&nl, Its artiuclal 
origin. 366 ; its pcqmlarity and general 
adoption (with urdfl) in Upper Iztdia 
for prose writing, 366; written in the 
Deva-nilgarl character, 366, 

Hinduism, the present creed of the vast 
majority, 417; evolved from a reformed 
Brilhmanism, 41 7 ; creation of a national 
ideal of worship, 419; due to religious 
influence of the e^ncs, 419; the Mm- 
bhftrata, its religion and legends of 
heroes and heroines, 418, 419; the 
KarnSvana, Kftma, and Sifltg models 
of holiness, 418, 419; Brlhmanlsm 
modlflod by non- Aryan forms of httlitf, 
417; Siva, 419, 420; compared with 
Vishnu, 420, 421; the oxtensUm of 
Sivaism by Kumslrila Ifhatta and San- 
karduhiirya, 421 ; the Saiva sects, 4SI*- 
423; the Smirtas, HrEhtnans of Madras 
and S. Deccan, a sect of highest pan- 
theism, 42Z, 422 ; the Lingdyats, 433, 
433; Vishnu, 433; his Avat&ras or 
Ineamatioim, 433 ; the gods of Vaish- 
navinm, Krishna, 433 } the god of the 
middle class. 494; Kftma, 494; the 
growth of Viuifanavisni,4t4{ toe Vaish- 
navt reformers, 433 ; KaMr and Kabir- 
panthis, the link between llindulsmand 
];eldt)Q,433; andlnsplrer 0fBikhiimt,4S5 ; 
the preacher, Chailiattya^ 406 ; erotic 
VaisWvism, 4id; Klkhtot, foimded by 
Gum NUkaki .4adj[ oea de d u m ■ 
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thrism, snpentition, caste, and BrSh- 
monical supremacy, 426 ; its tendency 
to relapse into Hinduism, 497; the 
S&ktai, 427 ; reformed sj^cts of modem 
Vaishuavism, 427, ^30; the Kildha- 
swilmls, 4>7; sects founded on social 
revolt, 428; the SatnSmis, their fall 
from oriffinal creed, 428 ; modem the- 
istic sects, 429; eclecticism of Hindu 
scetarianisna, 430; the relij;ion of 
70 per cent of the population, of 
307 millions, 471 ; everywhere pre- 
dominant, 47a ; yieich to Buddhism in 
Burma, to isl&m in NW. India and E. 
Bengal, to Animism in hills of Assam, 
47a; its losses and gains, 472; its 
teaching nnd ciiKtoms as Iwaring upon 
moral and physical vigour, fertility, 
and sanitation, 47a, 500, 501, 50a, 507, 
30H. 520, 

Hindu Kush, the, 10; ‘a highway of 
nations,* t a ; the ftarting point of 
Intlo-Aryans from Iratiiaus, 353. 

HipooiMitamus, bones in Narbada 
alluvium, 99. 

Hoernle. l>r*, his Cmmmar 9/ EntHm 
//imtif 340 1 his theory of origin of 
a doable migratton into India, 

Falaearetlc (Ecological) 

Begion, ai4i 

Honey Ooidei (birds), 347. 

Hot season, of March, April, and May, 
changes of proisurc and air movements, 
U5, tidj storms of local causation, 
th& distribution, 1x7; mean rainfall, 


X40. 

Ilotises and boose room, tho difTerent 
meanings attached in Census to the 
term ' house/ 458 ; eitlicr an enolosuns 
ooenpied by one family or Mcveral, or 
an enclosure the residence of a single 
eommeiual family, 459; average num- 
ber of oentmi Mr home, high in Buujab 
amt Kasluttlr (d), elsewhem very tmi- 
form, 4381 in, 304# St 4 

Census Timtet 


Jlamaa saeridoe, among the Khonds, 
isi, 4059 amcMig the early Indo- 
Aryiiii,405, 4ods and even now to the 
81 . 

soeellediOritxn^Mrds, 



ll^itflidd (Niiani*i l>omiAloM), eth- 
Acdegy of, ^ 

Ifysoa, the itriptd, common thronghont 
the renlasnUi* its haunts and' habits, 
eso* 

Itypergwney or *marr);)Ag-ap,* a relaxa- 
tbn easts system, 300, |ia, 31H, 
319,345,348; of higher Mtmamms(b 
mts, 3»9; i»art of tM ||^Un theory 
of the origin of caste, 33a* 


I. 


Ibbetson, Sir Denzil’s theory of the evo- 
lution of caste, 33d, 337 ; M. Sennit’s 
criticism, 337. 

Ibex: the Asiatic, 333; 'Sind ibex/ 
the MSikhor, 333, 334; the 
Nllgiri ibex, 334. Su Goats (wild). 

Ibises, a6'4* 

Immi^alion into India increasing, 469 ; 
from Ncpill, Afghanistan, China, 
Arabia, 409; from the Unitea King- 
dom, Germany, France, Italy, Africa, 
America, 469, 470. 

India : origin of name, 4, 5 ; modem ex- 
tension of term, 5 ; the variety of its 
physical features, climate, and stocks, 
447 ; marked difTerences in its physical 
tyi>es, 44H ; in its social practices, diet- 
ary, and manner of living, 448, 449 ; 
its area and population, 449. 

Indo-Afiican continent, evidence of former 
existence of, 85, 86. 

lndo*Aryan Type or Race, the original, 
393; its distribution, 393; its social 
and physical characters, 099,300; Its 
compandive freedom from rigidity of 
caste, 300 ; marriage exclusiveness 
relaxml by hypergamy or 'noiarxylng-up,* 
300; Its punty, 300; theories of its 
original seat, 300; its non-Indian ori- 
gin, 300 ; Its mode of entty Into India, 
301-303; originally with its women, 
30t, 30a, 346, 403; finally wiihont 
wttiwa, 30 s. 3?4rB4<>i 4'>*r 4*8! It* 
relations vrith Indl^nous Dravidians, 
546; its languages, 357-378; s list of 
ICS, vernaculars, 364; their homes, his- 
tory, character, and literature, 364-378 ; 
its early religion, 402. 

Indo-Chinese languages, 384-389 ; recent 
progress In our knowledge of* 349 ; 
divided into distlnet Damiues of Moo- 
Khmer and Tibeto-Chinese, 884; tn- 
tredooed by lnrarle»> 384, ^ ; their 
generMehaiMt«ristlei,885»s86^ mono- 
syllabtet eked out by tonek 385, 386. 
Sa Appendix 1 390 - 394 * Ihc 

Indo-Cuinese Ltngnages spoken In 
Ikltlsh India end Ke^ 

Indo-Kuropioa, oficen called Aryan, 

In^Oangetlo dtprossion, formation of, 
3 ; desoriptiim of« as-34 ; its uniform 
rc^larityt as; division of, into two 
basins 01 Indus and of Ganges, aa ; In- 
fluenoe of llimftlayas noon metoorology 
of, X07 s geology of, alluvial deiiosiu, 
too; meteorology of, 11 x, 123* 

ladrlvatl, an adluent of the Goddvari, 

Inilua, the, geological dirision of, from the 
Uangofi 3i as ; oUmate ami sooner^ of 
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itfi plain, 28 ; absence of ref^ular rain- 
fall in monsoon, 29 ; its coarse and 
character^ 14, 15, 29, 30; changes of 
channel and delta, 30; its affluents, 
the Kilbuland Kohat, 30; the Sutlej, 31; 
the Jhelum, 31, 32 ; the Chenab, 3a; 
the RS.vi, 3a ; the Beas, 3a ; botany of 
its delta, 179. 

Indus Main Region, botany of, 175-179 * 
a selection of characteiistic plants, 178; 
Riwalpindi, 179; Sind, 179; Indus 
delta, 179. 

Indus, Upper, valley of, zoology of, 314. 

Infantile mortality, 517 ; about one- third 
of those born die ^'ithin the first year 
of life, making a 5 per cent of total 
mortality, 5x7; a table of infantile 
mortality in the principal Provinces 
from 1891 to 1900, and in famine years, 
517; the portentous rates for famine 
years, 518; the causes of the heavy 
mortality everywhere, 518. 

Insanity, statistics of acute, one in every 
4,000, and its distribution, 485. 

Invasions and immigrations! of Indo- 
Aryan stock, 301; first wave, with 
women under climatic conditions 110 
longer existing, 30, 300, 301, 303 » 348 » 
40a ; secondary waves, without women, 
303. 30 > 34 S., 347 . 348 , 367 , 358. 

4x8; of Scythians, 305-308 ; of Mon- 
goloids, 395, 395 ; from NW. China 
down the river valleys to Burma and 
Assam, and up the lirahmaputra into 
Tibet, 3H4 ; in three successive waves, 
385; the Muhammadan invasions and 
conquests of India, 433 ; their influence 
upon its religious history, ^33, 434 ; 
indllferenee or toleration 01 Mughal 
emperors towards Hinduism, 434; and 
Catholicism, 443. 

Iranian (or Kranian) I^guages, 353-356; 
the Turko-lranian type, 393 ; tribes, 
309, 3X0. 

Irrawaddy (geological) system, the, of 
folded pliocene rocks, 94, 95. 

Irrawaddy River, the, its rise, course, and 
afUucnts, ao, ai ; its valley, at; its 
delta, ax ; meteorology of, xaa; botany 
of, su Suiidarbins. 

Irrigation, in Afgh&niit&n, la ; at Itard- 
wftr on Ganges, 33 ; from Ganges and 
, Jumna, 34; Its influence upon their 
volume, 34$ dams or ^aniems' of the 
Godivarl, 43 ; of the KUtna, 45, 469 ; 
of the Cauvexy, 45 t randers crops m- 
dependent of ram&Jl, T4X, 451 ; mat 
recent development of, from die Che- 
nlb, 465, 468 ; an hkceative to internal 
migration, 468, 469. , . 

lilgm, opposition betw6to,ahdHlndulam, 
gaS t modified by oen^lon of eait^ 
gap ; Its eavly contact vdtfy Hihdnlimi 


433 f sufferings of Brahmanism and 
Buddhism from Muslim invaders and 
raidef^ fronpthe tenth to the slxteentli 
century, 431; general tolerance of the 
Muhammadan rulers, 434 ; Aurangzeb 
and Tipu SultSn exceptions to rule, 
434; power and progress of Islam, 
434 ; due 'to its own vitality rather than 
to conversion, 435 ; the regions of its 
strength, 434, 435 ; increase in Eastern 
Bengal, 435 ; the Musalmfin healthier, 
better fed, and more reproductive than 
the Hindu, 435 ; its democracy an 
attraction to low-castc men, 435; its 
debt to Animism and Hinduism, 435 ; 
its fusion with Animism in the Pach- 
piriyas, 435, 436 ; sects of Islam, 436- 
438 ; Sunnis and Shiahs, 436 ; minor 
sects: the Wahabis, puritanical and 
aggrenive, 436, 437 ; SQfiiim, a com- 
bination of Aryan pantheism with 
Semitic monotheism, 437 ; the Ahmad- 
iyas, the claim of their leader to be at 
once Malidi and Messiah, 438; the Moo- 
lahs, the Bohras, and the Khojas, 430 ; 
the revival of Islam In Northern India, 
cheap circulation of sacre^l books, and 
desire for education, Anglo-Oriental 
College at Aligarh, 438. iVss alsa 
MuhamroadanUm. 


J. 

Jackals, very widely distributed, their 
habits and cry, breed freely with dogs, 

921 . 

Jacobftb&d, highest temperatures recorded 
at, X49. 

Jagannfith, temple of, in Orissa, s6 ; one 
of the most sacred shrines of Hlmiutsmf 
s6 ; Its worahip a eo(ditlon of BuddMct 
and Brflhman doctrines, 

Jainism, 414^41 7 ; its founder Vardhamfina 
of the same country, class, and time as 
Buddha, 4:4 ; compared and contrasted 
with Buddhism, 4x4 ,* the resemblance 
of their moral rules, 414; it lays 
greater stress upon nsceticisui, 114 1 the 
schism of the ^ white-clothea ' from 


* those eluthed with the sky,* 4x4, 415; 
its former political inflaenee and 
splendid temples, 4x5 ; the oanscs of 
its survival to the present clay, ; its 
vast literature only partially explorad, 
4x5 ; its pantheon, a body of deUlscl 
saints, 415 ; the habits of its monln, 
and their extreme regardi for animat 


llfa^ 1x6 ; its sanett^rios and splendid 
temples, 4x6 ; its close nsemblonoe to 
Hinduism, with, xribre than its eeite 
exclnrivecesi, 4x6 ^ points of dlfremoe, 
4x6; its boundless citaiigr, 4x7} de^ 
ovcesliig n^herof its edhecencirif^ 
49t7i xM prindtont 4hn owlse 
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wid imirti of Wer^em India, 416, 473 ; 
its three fc'ct*, 417; it« lacrcd langiia*;e, 
on I'luly form of Kaxt<)rn Hindi, 369. 
See also Svetambara, VinjrapoU. 

Jaipur, meteorology of, 1S6. 

Joi^nlmiT, Juratoic of, yd. 

Jatit or jata, representatim of Indo- 
Aryan type, 393, 399; intermarriage 
with Kajpttta, 301 ; practiite widow 
rental riage, 333 ; in Itnlochistan, 330. 

J crult miMitmx. Set Miuioni. 
ewi, very early aettler* in India, 441 \ 
their cidoniex at Koiaba in Bombay, 
and Cochin on the Malabar coaat, 441; 
their partial amalgamation with the 
native races, 44 r ; recent increase not 
due to immigration, 441 ; their number, 

Jheluin, the river of vale of Kashmir, iu 
course, 31,3a. 

Jumna, the, 33 ; its ri«ic and inde]*(*ndent 
eoursrs 34; its confluence with the 
(iungt s, J4 ; the Tiaydg, 34 ; its canals, 
34- 

K. 

Kab?r, a Valshnava reformer (13^0- 
1430 A, !>,), 433 1 a weaver by caste, 
taught the SiiifUual equality of all men, 
433; difference in rank* caste, and 
leligltm, and the accidents of life are 
Mflya, or illurioa, 435 1 happiness j 
ctmtrs hy fervent faith and | 

tittaiitathm on the C 1 <Mlbead f 435 s a link 
iuitweeti tsblm and Hinduism, 435 } the 
In^pirer of Sikhism, 433; ami founder of 
iiectofKab2rpanthis,435i tiowrew^rthtg 
t<i idolatry, 435 ; their latter ainistlc, 

Chaluiiya CuHa-taay a.i>.), 43^* 
Kdhui, physical usiiectM of, the rlvrr, ro- 
ta ; ttie Jirovince, 1 a, 13 ; titc town, 1 3 { 
the great hlgti road from, to Kuii- 
dahir, u* 

EM MTp epidemic fever of the Assam 
Valley* 411^1, 

Kwiora, Yaatny of, *SWMaUhar. 
Kaniirese, lha Dtavidiati lang«M;e of 
Mysore oml fte%|thoit»ho^, iffo; its 
aoident Uteiitm imd eorred alphabet, 
3ltft it* pieservatkm by JUngAyatii, 

433* 

Katidwari, Umbfl, and so^allid KhIntI, 
Imporiont membetf of a groap of 
* I^ronomiiMttisml Ifhnfllayaii lineages,' 


Karachi, meteorology of, 136, 

Karma (character and conduct), 341, 
347» 4or» 4*0. 

Kashmir, physical aspects of hinterland 
and Vale, 14-16; the birthplace and 
feeder of flve great rivers, possible seat 
of European colonisation, 16; botany 
see Western Himalayas ; ethnology 
of, 3p3; its original settlement by 
PisSchas, eaiW divergents from Aryan 
355, 356 ; later invasion from the 
Punjab, 371 ; language of, KSshmiri, 
Indo-Aryan l^ahncta, with substratum 
of ICranian Pislcha, 356, 371 ; its ex^ 
tensive old literature, now baiely in.* 
telligihle to natives, 371. 

Kathikwar, physical aspects of, 38 ; 
meteorology of, IJ3; delay of rainfall, 
130; bolanically divided between Sind 
and Konkan, 164; botany of southern, 
see Malaimr. 

Kaurava-Piindava war in the MahMiha^ 
rata, 418 ; supposed reference to contest 
between primaiy and secondary waves 
of Indo-Aryan migration, * 30.^ 304, 

^ 845» 347^ 357, 35^ 4«. 

Kayasths, tho writer caste of Itcngal, 
their traditional origb and claims, 394, 

K^hub^ f^hunder Sen, founder of the 
Nabibidhan Samitj, or Church of the 
New Dispensation, 439. 

Kh&si, the Mon-Khmer language of the 
hill country south of tho Central Assam 
valley, 3K0 ; once rude and unwritten, 
now cultivated and given a literature 
by Welsh missionaries, 386 *, a vem- 
acnlnr recogniscrl by tiio Calcutta Uni- 
' versity, 3H6. 

Klierwilrl, the most important family 
of the MuntU languages, 383; its 
suviTol dialects, 3H3; much attention 
lately paid to SoatftU and MundAri, 
352b 

Kbojos or Kw^joi, a sect of TslAm, 4 aB| 
Ibttudsd by Hasttt a f£iah 

toucher of toe timnth century, known 
to Crusaders as tlic Old Man of tlie 


rnmn^ the Btiddhbt king, 4x1 j his 
Crimt Council, 41s* 

Akmhsr^ llmestooe of Ipdo-Uenietlc 
allttvlnmi lOO* ^ 

0 


Mountain, 435 1 his prseent lepresenU'^ 
tive. the Agba KhAu of Bombay, 43s, 

Khenoe of Orissa, the lockis or exoga^ 
moue Hpts of, 309 9 lomaa saorfAces 
among, 3si, aox* 

KWbex^asf. £e, fVom Kabul to Peih- 
Awar, phyiioal aspects of, to ; geology 

K&% a • bis valuable help in the 
chapter on Botany, 157 tljn* 

KiMM, tlMi k prladiMl rft«r of ttu 
UaooM, 4,1 id eown*, ’wloat,’ «id 
dritt. 45 1 It* (mattAuantt, thoAUau 
•ad tit* TttDgiiotadni, 4,< 
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Kite, the Brahmani, of Vishnu, 353. 

Kochs of N£. Bengal, aboiigincs who 
have adopted the names and ritual 
of caste, 31a, 313, 338. 

KohistSnl, the old language of the Indus 
and Swat Kobistans, 371. 

Konkan, the, physical aspects of, 39 ; 
meteorology of, 1x4, 130, 143, 148; 
botany of, sec Malabar. 

Krishna, an incarnation of Vishnu, 433 ; 
possibly once a local god of docks and 
herds, appears in one of theUpanishads 
and prominent in the Mahabhdrata, 
434; head-quarters of his cult at 
Muttra, on the upper Jumna, 434 ; its 
luxurious ceremonial and lax morality, 
434; the cult (with Jainism) of the 
rich middle cUss, 434; its grosser 
developments in the Vallabhfich£rya 
sect, 436. 

Kshattriya, the, one of the four original 
castes or groups, the warrior class, 333 ; 
their suppression by the BrahmSns, 
407 ; held superior to Brahmans in 
Magadha, 408; their rejection from 
ascetic fratemilies posbihly contributed 
to rise of Buddhism and Jainism in 
Ma^dha, 408 ; involved in the struggle 
arainst Buddhism, 433* 

Kuki-Cbin group of Tibeto-Burman 
languages, 387 ; spoken in Mampnrand 
C 3 ch£r, 387 ; the most typical of their 
family, 388 ; Meithei, the official 
language, alone has alphabet and 
literature, 387; of at least thirty 
linages, Lai in the Chin Mills and 
Luibei most important, politically and 
numerically, 388. 

Kunbis. ethnolof^ of, 393 ; a division of 
Bombay Maiathfis, subdivided into 
endogamons Desh and Konkanl, 318, 
319. 

Kniram Valley, physical aspects of, xo ; 
botany of, 308. ' 

L. 

Laccadives, the, physical aspects of, 3 ; 
bounyof, x«9. 

Lahore, meteorology of, 136. 

Lahttda (or Western I’anjabl), a language 
of numy names spoken In Western 
Punjab, 371 ; two dialects, one north, 
the odicr south of the Balt Kange, 

sra- 

Lameta ^ologkal) series, the, under* 
lying Deccan trap, its fossil, Tiitmo* 
saurusindieus^ 88. 

I^uod-effacement, on the west coast, 38, 

Land-formation, on the west coast, 38* 

Languages, u a test of race, 383, 35r, 
353 j confirmatory of theory of suo- 
oessive waves of Aryan invn^ 303, 


304 it passim \ suggestive ol an 
aboriginal MundS race, 383, 383. 

Languages, ch# vii, pp. 349-401. Lin- 
guistic progress since last edition, 340 ; 
information still incomplete, 350 ; the 
vernaculars of India, 351 ; the Aryan 
languages, 35^-37**; the Indo-Euro- 
peans, 35a; their original home, 353; 
division into rtf»/M/rr-speakcrs of the 
westward, and jn/m-speakers of the 
eastward, 333; Aryans, a class of 
jn/ff««-speakcrs, 353; migrations and 
division into Indo-Arynn and Eranlnns 
(Iranians), 353; Eranlan languages, 
353“35^>; Baloch, 333; Pashto, 354; 
OrmnrI, 555 ; the Ghalchah languages, 
355; the Pisficka lauguag'*8 an(rtril>eB, 
355 » 356 ; Indo-Aryan languages, 357- 
378 ; the language of the * Midlnnd,' 
its relation to Sanskrit, 357; the 
languages of the ‘ Outer Band,* 358 ; 
invaded, modified, and displaced by 
later immigration of the ' Midland,* 
358 ; the Prfikrits, the vemaenlar 
dialects, 359, 360 ; primary and secon- 
dary, 35 o, 361 ; Pali and Butldhism, 
360; Prakrit dialects, 361 - the Apa- 
bhramsas, 361, Sanskrit, 363, 
353; itself originally a vernacular 
pf the Upper Dofib, 357; taisamas, 
383 ; a classified list of modem Indo- 
Aryan vernaculari, 384; Hind!, lax 
use of term, 3^4; Western Hindi, 385 ; 
Urda, 385-367 ; Kfijasthfinl, 387 \ A- 
hfirl, 368; Gnjarfitl, 368 ; PaujfibI, 369 ; 
Eastern Hindi, 369; Xflshmlil, 370; 
KohiitanI,37i ; Lahttdfi, 371 ; Slmlhl, 
37a; Marathi, 373-374 ; Blbart, 374- 
3765 Oriya, 376 j Bengali, 376-378; 
divorce between literary and spAea 
Unjmage, 376, $77; 378; 

Uravldian languages, 37^-38* ; thdr 
main cbaractemtics. 379, 380 ; Tamil, 
380; Malayaiam, 380 ; Kantre8e,3Hx; 
Kodagu, 38 1 ; Tulu, 381 ; Toda, Kota, 
381; Kurukh, 381; Malta, 381; 
(»ond, 381; Tefngn, 381; Kandh, 
KolEmi, 3R1 ; BrahQf, 381 ; the Munda 
languages, 3B3-384 ; probably abori- 
ginal, 3H3; characteristics, 38s ; Kber^ 
wfirl, 383; KfirkQ, 384; Kharla, 384; 
Juang, 384; Savara, Gadaba, 384; 
the Indo-Chinese languages, 384^389 ; 
characteristics, 385 ; the Mon-Khnw 
languages, 386; Khiisl, 586; the 
Tibeto-Burman Ungnagai, 386-3^; 
BhotiS, Til^etan, 386 ; ^ronomitta** 
Used ’and *Non-^ronomlnaiiised Hlmd* 

North AMii!m^l>-hiin^**3b7^ 


e 
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cUssi6ed lan^agts, 389. Appendix I : 
Classified list of (a) Indo-Cnincse and 
ifi) minor lan^usjges oU British India 
and NepHli with nnmber^f speakers and 
habitat, 39°-'394; Appendix II: Se- 
lected aathorities, 305-401. See cUso 
Censns Table X. 

Laterite, high-level and low-level, ancient 
and recent, its fonnatidn and com- 
position, xoi, 10a. 

Leopardi or Panthers, very widely dis- 
tnbnted, thdr hannts and habits, a 18, 
axp. 

leprosy, statistics of, 485 ; five males and 
two females in every 10,000, 485 ; its 

J Prevalence remarkably local, 485, 486; 
ts distribution, 486 ; no plausible 
explanation of selection of locality, 
4H6. 

Umettone*, 71, 79 ,4, 7s. 

LingAyats or Vlra Saivas, a caste of S. 
India, originally a sect of religious sece- 
ders, later reverting to system of caste, 
31^) 4i>3) 4f3i the sect founded 
by Basava, a B:^man and prime 
minister of Bijjala, a king of Kuyfini 
(r/mi A.D. XX50), 4aa ; the nioty of his 
career, 49 s; th^ allowed widow re- 
marziage, 43s ; rejected Snfiuit marriage 
and Uansmlgration, 433$ have pre- 
fcrved Kanaree^ the langaage of ttieir 
chief seat, 433 ; rent by a s3iism into 
descendants of original and later con*^ 
verts, 433, 3x5, 3X6. 

Lions, now confined to the Glr in KftthiS- 
w3r, their haunts and habits, 317, 3x8* 
Lisards, Geckoes, Agamoids and 
Heinques, the *bloodsu3cer’ agamoid, 
the Chameleon, 388, 369, 

Ldni, the river of KAjpatftna, 33. 


Mackerel X the tunny, the bonito, the 
sdbr, s8o. 

MadMi cHr> population of, 48^» 407 $ 


50 per 4eiit.438, 

Madras Pjmii&ney, dxmM in, 89; 
la, X3n, 134, ti6, Wf *43] 
ethnology 9^; popoktion and 
density, ^539 gx^th of populatfon, 
483 ,* blrtD>iateu 306 1 destli^xate, 3x3; 
iAtatllattoitaiity,3>7* 

Mtdnra. iSlrs Tinneveliy* 

Kagadha, the andflut, eoneaponds to 
modam L^cts of Patna and GayL 
373 1 the hem ^ Buddhisitti 374, and 

of Atoka, 374* * . 

Migadha Apabhmtnih language, the 
parent of Bihtii, Ortyl, Bengali, and 
Assamaie, gda \ the language of the 
first ineaohlng of Baddhlim, 374, 375. 
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Mahabhirata, the epic poem of the heroic 
age, 418; a collection of popular west- 
ern legend^ 418; probable date of 
its composition and redaction, 418; 
deals mainly with Kaurava-PSndava 
War, 418; its supposed reierence to 
primary and secondary waves of Indo- 
Atyan invaders, 41 8 ; its theology, 41 8 ; 
marking transition earW BrShman- 
ism, 4x8 ; the polyandry of DraupadI, 
419; its gall^ of heroic men and 
women, 419. 

Mahfinadi, the, its basin and delta, sd ; 
fertility of Orissa, 36; the temple of 
JagannUth, 36* 

MUb&rilshtil, a PtSkrit speech of BerUr, 
361 ; employed in native lyrics, epic 
poetry, Jain theology, and the songs of 
Indian dramas, 361 ; once the language 
of Gujarat, $51. 

Mahfiylina school of Buddhism, a theistic 
jwstem of Universalism, 41 1 ; the modern 
Tibetan form, 4x3 ; the * Great' as op- 
posed to HfnayfiniL the ^Imperfect 
Vehicle,* 4x3. 

Mahteer caxp (SarfiM iar)^ found in all 
rapid streams, 377. 

Makritn, phytioal aspects of, 5, 7; its 
language, Makrftnl, a dialect of Baloch, 

M^lmr, physical aspects of its cout, 39, 
186; meteorology of, 134, 143, 148, 
xdd; date of wet monsoon In, X34,’ 
botany of Malabar Region, 186-189; of 
Nllglris, 187-189; of Laccadive Archi- 
pelago, 189. 

Malayilam, an offshoot from Tamil, the 
language of the Malabar coast, 380; 
its grammar, vocabulary, and Urge 
literature, 380. 

Malayan X'eoinsula (botanical) Region, 
305-307 ; botany of, irnlike Bnrm^ bat 
like the Deccan, 306; Benang Islet, 
ecology of, 314* 

Maldhrsf^ tfae^ submarine bank between 
them and the SUyehellec, 3, 86; botany 
of the Axeblpela^ 196. 

Mango-fish ( 41 ^ 1 / • ^gal^ 

Manu, Ittitlttttes a xeUtlvely modem 
worit of the lec^ cmtnty, 3881 884 ? 
tfii aocount of the four orl^^ eastet, 
m hiitorioal elements, 333; desorlbes 
a iOdeQr still fiuld, caste in the msklnf , 
not sec as now, 336, 434. 

Maxltbl^ poiilme ^thiaa oiMx of, 
307; ethnology of their Bifnmani, 
S63; a national castas 318; their 
ddms to R&jput detoeat, 3x8; their 
totemism and hypergumy with Kuu- 
bb, 3x8, 319; their language, Marltht, 
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Watds the wcit, runs in Madnis, 153; 
probable conditions of retreat of mon- 
soon current in the Arabian Saa> 134 ; 
storms of the period, 13<^ 135 ; farther 
jntMnre and temptfature changes in 
India during period, 135 ; this season 
really a transitional peri^ of consider- 
able duration, 136; precipitation of 
period, 136; summary of more im- 
portant abnormal features of weather 
and rainfall distribution of period^ 137. 

IL Special remarks on rainfall and 
droughts, 138-145; aeneous vapour, 
138 ; rate of cooling of ascending air, 
138; aicensiobal or convective air move- 
tnettt the chief cause of rainfall, 138 ; 
ascensional movement largely due to 
diurnal heating by solar action, 138; 
ascensional movement of humid current 
forced up and across a line of hills, 
139 i ascensional movement in cyclonic 
storms, X39 ; ascensional movement clue 
to reiUtance to horizontal movement at 
the earth's surface, 139 ; distribution of 
rainfall by season In India, X40> and 
Appendix A, X53; ec]d*W6ath^ laln- 
fall, X40; due to storms, 140J hot- 
weather rainfall, '141 ; rainfall of the 
wet or south-west monsoon, 141, 14a ; 
aetloii of forced aMctit of aqueous 
vapour, 140. 143 } of cyclonic storms, 
143; examples ^excessive downpours 
In twenty*iour hours during the wet 
snooeooni 143, 144 ; varlaUirty of rain- 
fall, 144, X45; d^olent rainfall and 
droughts. X45, 145 s table of larger 
aim liable to droughts, 145 : double 
droughts, 146. 

III. Sp^l remarks on Indian 
temimtum, 146-131; measurement 
of air temperature, X46; variation of 
ground aurraoe temperature and eifect 
ahr movement, ti? j variation of air 
tempitatort, (47 ; diurnal variation of 
«tr te m pe ra twiSt t4»; diurnal range, 
animal variation of air tempera* 
X48, t4pi maaimuiis dininal tern- 
peratturei, 149 1 minimimi dlumal titm- 
peratnms, 149 i ineaxt diurnal tempera- 
toms, tgo, and Appendix B, 154 ; hill 
tsmpmtortt* igc^rgs, and Appendix 
0*133. Appenotoeei A* Kaiafalldata 
of twenty-one meteorologleal dhrlitons 
of India, 133; H. Average mean tem- 
perature at twenty-three fepmeeatative 
alatloos in the plmas, 134 ; IX Average 
laeea temjfmMture at twelve rei>reittnta- 
tlve hill ititloaef 133. iribUcigraphy, 

or JtStAjwtMOi itt extent 
and mlatkm of hs Mni^agi to .Saaekrit, 
a|7i}39; imbhaUmmeimneseiuha^ 
Inao^vyan Immlgmtfon, 338} their 
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extension and conquests, 338, 339 ; the 
present dxstribntion of the Midlland 
langnago, 359, 40s. 

Migration : internal, slight, 467, 468 (ses 
Table XI, p. 497) ; exceptions, to Assam 
from Choril NSgpur and its neighbour- 
hood, 467; to Bengal from United 
Provinces, 467 ; to Burma from Madras 
and Chittagong, 467, 468 ; to Ceylon 
from Mad^ 468; its chief incen- 
tives, trade, indnstiy, irrigation works, 
harvest, 468, 469. 

Miscegenation, origin of castes from, 3x7, 
318,339. Endogamy, Kxo^my, 
Hypergamy. 

Mlshmi finis, Flora of, ^ Griffith, 166 a. 

Missions, Christian t of Franciscans from 
Portugal, 443 ; the labours of St. Fmnds 
Xavier in S. Madras and the Malabar 
coart 44^ S his death in 

China and burial in the Church of Itom 
Jesus at Goa, 443 ; the conciliatory and 
popular system of his followers, 443 ; 
their leoogsitioii of coste^ 443; the 
Jesuit#, in x6o6, at Madam, 443 ; im- 
peded by European hostUlty agalnit 
the Older, 443 ; and by perseoation, 
eipecUUy by Tlpu Sultia, 443; per- 
mitted by Akbar in N. India, 448; 
Protestant rnMon#— of Lutherans In 
x 705 at Tnuiquebar, 443 ; under Swart# 
at Tinnevelly, 443; of Baritist# under 
Carey in at i^rampore, 443; of 
English Church, has succeeded to most 
of the Ijuthemn millions, 443 ; fonnda- 
tioft of see of Calcutta in 18x4 after 
labours of Henry Maityn, 443 ; Heljcr, 
the sectmd Bishop, 443 ; of Church of 
Scotland, under l)r. Duff, one of the 
pioneers of higher education, 443 ; of 
American Methodist Churcli, 444; of 
Salvation Army, 444, 

Mougolo-Dravidian or Bengali Type or 
Knee, (ho, It# dlitribittloa, social and 
physical ohowoterfatloi, 394, 304; 
bounded by Hfmtlaya#, Asoam, Orissa, 
Chotl Nigpor, aim Western Bei^» 
894. 

Mongoloid Type or Boo#, tho» its dlstribu-^ 
tion in the itimUay*#, Nepll, Aseom, 
and Baxma,aftd phyrical characteristics^ 
»9/f, 896; tribe, 309. 

MooKeye, varieties £d habits of, wild 
audtained,sx4«8i79 ZMgnxf oruoatfr- 

a rid. 

merltioxigaiges, the, of theearileit 
Cblftese invaders, 384, 3H5; their mUi- 
lion to llundK, 388, xM I of ^ In 
Bririth India. Khisi and Mon Cof Pegu) 
important, 386. 

Mouiooni, the, X09<*K3y( primary Ibet in 
meteovologv of Xndle^ top; due to 

0 3 
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pressure, 109, 1x0; north-east or dry 
monsoon, 1x0; south-west or wet mon- 
soon, I lo ; subdivision of each monsoon 
a ccording to months and characteristic!^ 
xio; dry monsoon, 110-11 8; wet mon- 
soon, 118-137; the most important 
season in India, 119, 141 ; date of its 
establishment in various parts, 124; 
correspondence with south-east trades 
of Indian Ocean, ia6, 127; second half 
of or retreating south-west monsoon, 
131-137. Ssc also Rainfall. 

Moplahs, a fanatical sect of Islam found 
in Malabar, 438. 

Muhammadanism, in southern and west- 
ern Punjab, 434 ; in Kashmir, 434 ; in 
Oudh and the United Provinces, 435 ; 
in Eastern Bengal, 435 ; the Muham- 
madan generally a dweller in cities, 
435 ; its attitude as invader and con- 
queror towards Hindnism and Buddh- 
ism, 433, 434, 475 i and Catholicism, 
443 ; the religion of si per cent, of the 
population, 471 ; its numbers and re- 
gional distribution, 474; proportionately 
strongest in Kashmir, 474 ; explanation 
of its prevalence in B^^l,47^ 475 ; its 
rapid numerical growth, 475 ; explained 
by physical and social conditions, 434, 
4H5f 475 ; comparison of Hindu and 
Muhammadan blrth*nite, 510; death- 
»te, 5210, 531 . Seo also Isldm. 

Mulls. GhulSm Ahmad, the leader of the 
Ahmadiyas, 438. 

MundS Languages, recent attention to. 
349* 3^3* 3^4 * often allied 'Kolarian,^ 
3B3 ; probably the oldest and aboriginal, 
383 ; relations with remote languages, 
•mmstlve of an old common language 
01 India, 383, 385, 387 ; their agglu- 
tinative and other chamcterlstici, 383, 
383 ; their home In and around ChotS 
NSgpur, 383 ; a list of them, with 
number of speakers, 383; KherwBrI,the 
mostimportant, 383 ; have neither litera- 
ture nor proper written character, 384. 

Mnngoose, found throughout India and 
Ceylon, 330, 

Murrel fisli, directly oxygenated from air, 
can exist in dried mud and recover in 
wet monsoon, sSi. Soe also Perch, the 
Climbing. 

< Musk Kat ’ or Grey Musk Shrew, its 
smell, haunts, and habits, 335 ; possibly 
a commensal of man, 335. 

N. 

group of Tibeto-Burman languages, 

Hills, most easterly oftshoot of the 
HlmSIayas, Mongoloid tribe in, divided 
Into exogamoui and indepondent 
•epti, 309, 

• 


NagSs, a semi-divine snake nice in the 
MahSbhBrata,4i 8 ; name of a prehistoric 
people, po^rlul in N. India, 418. 

Nigpur, meteorology of, 13C. 

NaipIlT, the language of the ruling classes 
only of Nepu, a dltilect of K^jastliSnl, 
358. 

Narbada, the river, 36, 37; next in sanctity 
to the Ganges, 37 ; its course through 
the Central Provinces, 37 ; its estuary, 
37 ; geology of its valley : B 5 gh beds 
of Cretaceous period, So ; pleistcjcene 
alluvium, 99* 

Native States, population and density in. 


454 * 455 * 

Navosakha, functional castes of third class 
in Bengal, 337. 

Neobolus beds of Cambrian system, d4, 
^ 5 * 

Nesfield’s, Mr., Bnef Vim of tkt Caste 
Sj^siem of the Mrth*lVestem 2 ^ro- 
Vinces and Oudli^ quoted, 386; his 
theory that caste is bwcl upon function, 
the evolution of industrial crai^ an<l 
priestly pride, 337, 338 ; his theory of 
the unity of the Indian race critiefted 
by the data of anthropometry, 385* 

Newarijthc main language of Nepal, 386 ; 
one of a group of *Non-pr»nom« 
inaliscd Himalayan languages, 386* 

Nicobar Islands, Ixriany of, 304, 305# 

Nicobarese language akin to Malay with 
a substratum of MundB, 389. 

Nile rioods, relations of, with ladian 
rainfall, with table, 137, 138 * 

Nllgirii, physical aspeets of, 40; climate 
and vegetation, 40,187 ; meteorology of, 
J|[+, »43» butany of, 187, tM| the 
Sholu. x88,* resemblance to Klora of 
cool hiU regions of N. Burms» t 98 ; 
exotic plantations in, 1891 dkt^ olfi 
381* 

Nirvlna, the Buddhist doctrine of, 410; 
implies extinction, 414; the Jain doc- 
trine implies escape m»m the borly, nrd 
from cxlstenoe, 4x4. 

Northern India, meteorology of, ixr, 
1x3, X34, 135 , 130, X31, X35; rainfan, 
X40, 141 ; highest day tcmitcratures, 
I49 ; olasslftcatlon of castm in, 335. 
Mth-West 


Nortl 

loRy 


Frontier Provincer goo*« 
of, Carbo-Trias, 70; Pernio* 


Trias, 73; Jurassic, 75; population 
and density fn, 454 ; growth of popu* 
lation, 46^ 

North*West India, meteorology of^ 115, 
130* 183 1 riinmll variatfUks, f afi* 

Nose, measuremoxit af, the nasal Imlex, 
389 { xtoies divide^ narrow or ftne, 
medium, ami ixToad^ 389, 090 1 the 
nasal index In India, spot ^ 
spondeno^wtth social gronptogs, 190, 
44 ®* 
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Nommulitic (geological) stage, Ifi wide 
distribution, X92. 


o, • 

Occupations, statistics of, *486, 487; stt 
Table XIZI (p. 490); limitations of 
census returns, 480; two-thirds of 
whole population agricultural, 486; 
occupations of rest, 487; caste heredity 
in occupations, 487 ; its recent disin- 
tegration* 487 ; by the opening of all 
employments to all, 487; by educa- 
tion, by improved communications, by 
wider choice in new avenues of em- 
ployment, 487, 488 ; occupations com- 
mon to men and women, 488 ; pecnliar 
to women, 488. Set also Function. 

Orbito-nasal index, the, a test of Mongo- 
lian afifuiitiei^ S91 ; faces divided into 
plnty-opic, mesopic, ]iro-opic, i<jt . 

the largest order of flowering 
plants in Inmn, lOi; its numerous 
s|7ccies, i6i ; in Sikkim, 167, 168 ; 
less prominent in Western Hlmllayas, 
171, 17a*, In Indus plain, 178; in 
H^gal |iroper, i8aj In StmdarlMAs, 
184; in Malabar Rsglon, 187; of 
Nfigfri Sholas, x88} hi SlnghbhUm, 
191 i in Coylcn, 195 ; in Burma, xpH, 
SOI, aoi; in Malayan Penlusula, 305. 

^OrlentaV <llffnrent meaoings of the 
term in botany and soology, 158 n. 

Orissa, physical ai|i6cts of, ad; me- 
teorology of, ISO, xaa; ethnolc^ of, 
394 1 language OriyI, 376 ; botany 
of, uf (langm Flaini 

Orlyj^ the longuaga of Orissa and of ad- 
joining parts of Madias and tho Cen- 
tral Provinces, 378 ; isolated and little 
changed, 376 } its considerable litera- 
ture, 57d; the characteristic curves of 
Us wnttng, 37f»« 

Ormnrl, the Iranian language, akin to 
PashkOy of a small trilie round KIni- 
ffjmifc M« ! it» obwactarirtha, M»* . 

'tHttw ttoid/ Ibt. M«; 

fTprisefii the earilest lmm4tTMiofi of 
Indo> Aryans, 53S; thelf oountty and 
expansion, 33^ 3391 the fmamt dis- 
tribution of the Oatar laa|Uigoib 369 , 
40a* 


P. 

Paehpiriyai, the, of llengat and Vnlted 
l^lhces, 433, 43d ; worship the 6ve 
lalntii, Pinch l*fr, 433; their names 
and hlitoly a compound of Muslim 
hagioUigy grafted on Aulmlsm, 136 ; 
their shrine lire imalt clay moands in 
a comer of the hdbse, or omler tho 
holy village tree, 43d. 
f*ahjlTf, * the language of Hills, ^ an 

offshoot of Kijarih&ali^posed by 


S 5 f 

conquering H. 3 jpnts upon inhabitants of 
HimUlayas from Chamba to NepH, 
$68; modified by (unknown) native 
speech, 368. 

PSlghat Gap or Pass, 4, 40, 187. 

Pall, a secondary Priikrit speech, crystal- 
lized by saend books of Buddhism, 
Sfio. 

Palms, few indigenous, i 5 o; number of 
specie^ 162; in Sikkim, 167; in West- 
ern Himfilayan Region, 172 ; in Indus 

g lain, 177; in Bengal proper, xSi; in 
undarbans, 182 ; in Malabar Region, 
187; in Ceylon, 195 ; in Burma, 199 ; 
in Malayan Peninsula, 206. 

Panjilb!,thc vernacular of Central Punjab, 
and of the Sikhs, 369; a mixture of 
Outer Lahndfi with Midland, 369 ; the 
purest and most arcadian of the Mid- 
land speeches, 369 ; its illegible written 
character, 369* 

Parrots, 251. 

Plirsls, 439, 440 ; the ParsT emigration to 
India, under pressure of Isl&m, 439,440; 
their settlement at Sanjtn, 440 ; their 
relations with the Mu^tJ court and 
Akbar, 440 ; their spread flrom Bom- 
bay as a commercial centre, 440 ; their 
fttith submeiged in Hinduism, 440 ; 
Its recent emergence, and patriotic re- 
vival of the sacred language and books, 
440; their factions, KadTml and Shen- 
iltii, 440 ; their dualism and eschato- 
logy, 4^ ; their reverence of fire, water, 
sun, moon, and stars, 440; the ex- 
posure of the dead on the Towers of 
Silence, 440 ; Bombay and Baroda their 
principal Ksts, 440; their numben, 

Patii» of the nim&layas, the Shipki 
group by tho Hutlej to Tibet, 18; the 
Almoril group Tijy tho Gogra river to 
Tiiiet, 19 ; the posses from Dariceling 
t<xSoathem Tibet and Lhfso, x8« 

Pat desert In Upper Stod md sdfadent 
tracts, hottest am In Indio, X49. 

Potbln Frontisr, its physical aspceUi* in, 
xti bufflei^l^ between Al^lmstSa 
gyyf fi fiiffh Xndto, xo f fts cMcf posses, 
lof its UmgatM 334.; tti trib^ 335. 
PMlilM or 4 « 3 c«» ^ the Peihto^- 
3,4t tjrjM of tribe 

lUBsong, 

Peett ^ Nofiiu, lei , of Nllgirl end 
Autmetel Kni% 189 end »«.t rerity 
of bo){>lead In the Himlleywi 139^ 
Penenc utiL boteny of, the vut niunber 
of its speoiese so 7 « 

PenlnimU, the, geology o^ 30, gr ; me- 
teorology XI Sy 1x4, K»3j botouvof, 
compared with Bumaeis^ 183 ; ecology 
of, ax4« Sfi 0 alH Deacon, MoUbor, 
Coromandel 
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Perch, the Clim'bm^, can exist without 
water, 281, Su also Mnrrel, 

PeshS war valley, the, its physical aspects, 
28, 291 

Phthisis, high death-rate from, in Bom- 
bay, 520; due to overcrowding and a 
low standard of domestic hygiene, 504, 
520; death-rate from, in European 
army, 526, 527; in Native army, 529, 
53 ^; iti 530; comparison of 
mortality from, between European and 
Native troops and prisoners, 533. 

Physical aspects of India, chap. 1, pp. 
I **40; their extreme variety, i; geo- 
logical evolution, 1-4, 38, 39; origin 
of name of India and modem exten- 
sion of term, 4, 5; land ^proaches 
and gatewm of India, 5, 0 ; border- 
lands of India, d-aa; BaluchistSn, 
southern, 6 , 7; northern, 8, 9; the 
Fabhin frontier, xo, ji; Afghanistan, 
xx-14; Kashmir, hinterland, 14, 15; 
Vale, 15, id; the Himalayas, rs-ip; 
the Siwaliks, ij; the Tarai, xy; main 
posses, z8; hill stations, 19; north- 
eastern borderland, 19; Brahmaputra 
liver and valley, 19, ao, ay, a8; Burma, 
Upper and Lower, ao, ai ; essential im- 
portance to India of its borderlands, 
ai, 22 ; Indo-Gangetic depression, aa- 
34; its uniform regularity, aa ; Eastern 
Gangetic 'basin, aa-a8; influenced by 
south-west monsoon rains, aa ; Us fer- 
tility and agricultural wealth, aa, 23 ; 
Gangetic river awtem, as-ad; the 
Gauges, its sanctity, 3$ ; its rise and 
course, 33; utilised for irrigation first 
at Hardwilr, aa; its volume, 23; its 
fall at AlUhfibSd, 24; through its 
delta, 2 $ ; life snd growth on itsbanlci, 
24, 25 ; reaebes Us true delta and de- 
posits silt, 35; character of a deltaic 
river, 35-28; junction of Ganges, 
Brahmaputra, and Meghnfi, their com- 
bined delta, ajj, a8 ; size of Bengal delta, 
2 $ ; extraonhnar^r variety of its crops 
and products, 25, ad; great tributaries 
of Ganges, the Jumna, its rise, tribu- 
taries, and independent course, 23, 24; 
volume of Ganges and Jumna much re- 
duced by irrigation during hot weather, 
24; changes of channel from time to 
time, ad ; Ganges os a factor in civili- 
sation in India and the world, ad ; 
basin and delta of the Mahfinadl, ad $ 
Assam, valler of, ay; comparsd with 
Bengal and Burma, a 7 ; nirrowod vista 
and area of cultivation, ay; its tea- 
gardens, ay; its clearings, ay; its more 
wholesome atmosphere, ay; its enor- 
mous wastes, ay; the Impenetrable 
iusglea of the Dulm of Bhutln HimA- 
Uyai, ay; the Bwhmsputra, ay, a8; 


its Origin as Tsan-po in the KallSs 
watershed, ay; course north of the 
Him|layas,^37 ; enters British territory 
as DihSng, ay; after confluence with 
DlbSng andTLuhit, known os the Brah- 
maputra, ay; in Assam and toigal, 
ay, a8 ; by its deposit of silt a Im- 
maker, a land-breaker, a fertilizer, a 
rover, ay, aS ; utilized for crops and 
trade, a8; not utilized fur irrigAtion, 
38 ; basin of the Indus and its afiluents, 
38; its climate, ao; the Indus river, 
39; its course, changes of channel 
and delta, 30; its affluents, the Sutlej, 
3X ; the Thelum, 31 ,3a ; the ChenAb, 
3a; the KAvi, 3a; the BcAs, 3a ; the 
Punjab plain, 33; the Indian deu'rt, 
33; the AravAllis, i, 33: dividing 
northern from southm KAjputAna, 
34; the Rann of Cntch and peninsula 
of KAthiAwAr, 38; the Vindhya Hills, 
35; Central iMia, 35; the Central 
Provinces, 36 ; the NorbadA and TaptT 
rivers, 36, 37 ; Southern India, 37-47 ; 
the Western GhAts, 39 ; the Bf^hAt, 
39; the ThalghAt, 39; the Kookan 
and Malabar, 40; the NTlgiris, their 
dimate and vegetation, 40; the Pal- 
ghAt Gap,^ ; the Anaimalal hills, 40, 
41 ; the Coromandel Coast, 41 ; the 
Eastern GhAts, 4X, 4a; the Deecan, 
42-6 ; Its * cotton * soil, sg ; its forests, 
is, the course ana ^anleuts* or 
dams of the Go<lAvari, 44, 43 ; the 
Kistno, 45 ; the Cauvery, 45, 40; their 
deltas, the granaries of the Penuisala. 
4a, 45, 40; the physical and moral 
characteristics of South-Kastem India, 
4(1; Tixmevdly and Madm, 46; Tta- 
vancore, 46, 47 ; C^loib 4^49• . , 
Phydeal oharic^ the moec tmatwortiiy 
data of ethootdj^, 3831 indefinite or 
secondaty, of ikm, eve^halr, faee, and 
teaturee, a8|, 284; demilte or anthro- 
pometric, 384*302 ; conserjuent division 
of people of Indian Empire into seven 
main physical types, 303 396 ; Bmiu- 
tions of the type senome, 297; Its 

g eneral acceptance In England and the 
bndnent, a86« 

Physiography of India, main oittlliii!i in 
connexion with meteorotcfiy, 107, 
X08 ; direct origin of lower air move* 
ments not fsom Central Atie, xo8, 
Pigeons and Doves, ass. 

Pin, wild, 337 i dlMnlotlont biumt«,Mil 
337 { the Wild liolr, tha Pieny 
H<)g,'p 5 fitWktag,» 337 . * ^ 

PinjrapoU, animal hoipftals In which 
even vermin aft protected and led, 

Pisl 4 V languages and tribei^ now Ibwtd 
only betwifin the Hitfdu Kush and thh 
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Punjftbi once more widel]r distribated, 
355» 35^ » between Eranittn and Indo- 
Aiyan; their archaic character, their 
dialects, 556* * * 

Planue, mortali^ from, ^35. Su Vol. 
IVy chap. ziv. 

Hovers, Snipes, and Woodcocks, ado- 
ada. 

PolyandiT, of Dranpodl, the wife of the 
five Pondava brethren in the Maha- 
bhftrata, 41Q, 434 ; of Central and 
W'estem Pnnjab and of modem Jits and 
Santais, 373 ; two types of, 483; matriar- 
chal, of ^multancous alliance with Uo 
or more men not necessarily related, 
with succession through the female, 
^3; once, not now, prevalent on the 
ilalabar coast, 483 ; fraternal, of 
marriage with several brothers, ^83; 
still prevalent along llirndlayas from 
Kashmir to Assam, and among the 
Ti>di», and elsewhere, 434, 483. 

Polygamy, rare in India, 483 ; exccaa of 
wives per thousand, thirty-one among 
Anlmitts, twenty-one among Muham- 
madans, eight among Hindus, seven 
among Ihiddhlsu, 4B3, 483; among 
Christtaiis an excess of husb^s, 4H3. 

Pomfrets, the * silver/ the *gray/ the 
white, sBo. 

Poona, diy and liable to droughts, X43 ; 
Dcsi, a dinlect of Mar&thi, the buignage 
of the District, 374 « 

Population, chap, lx, tip. 447*4911 ; general 
cimractetlstlett of Indian as compared 
with Western peoples, 447 449* 
and population of India, 4^ j diagram 
of relative area and po^laticn w the 
tarloos Provinces and chief Native 
Stateu iso; density of potmUtion, 
431 1 ill Ikngal, 433 ; in ikimUy, 433; 
In iiurma, 433 ; in Central Provinces, 
4331 lit Maitras, 433; in Punjab and 
NW. Prwitier Province, 45a; in 
United 4341 

8taie»» 4541, twwi and vttbfWbhow 
dietlAgitiSett Ibr Census of ipoti 459 ; 
fcwml of towiebaafi 5 Calctiua, 

4371 BomWi 457 » 

Sounea and home foom, deftnitto of 
-house,' 459$ Jttowth of ppi^t^ 
aiAce 1867* 4191 ooerfltioni aWwttog 
grosrth of |iopuUtleu, 
eauaeUy of India to auppwt a greater 
poWatioft, 461 1 detaift ^ 

^Uaoii for principal Ptwioai, 
463-^467 p Asswm 4 da » * 1 

Ibmbay, 4dA;*&rj«ia, 4^1 
ProvineflS. 4^ l Madras, 4W t Punjab 
and NW. Prtjhtiar i-roybee, t 
United Pr«*vlmtes, 495 t Native Slatea, 
M i migiarioti 1 ia) internaU I 

{fi) eatemal, 4^1 edWgratloB# 470# 


471 ; religions census, 471-477; Hindus, 
471; Animists,473 ; Buddhists, Sikhs, 
and Jains, 473 ; the Brahmo and Aiya 
Samaj, 473; Mnsalmans, 474; their 
increase, 475 ; Christians, 475 ; their 
growth, 470 ; statistics of Europeans and 
Karasisns, 477 ; of age, 478 ; of sex, 
479,480; of marriage, 481-483; varia- 
riens in marriage customs by religion 
and locality, 4SX, 483 ; polygamy, 483; 
polyandiy, 4S3 ; edncaiion : division 
mto literate and illiterate, 483, 484; 
statistics of insanity, deaf-mutism, 
blindness, and leprosy, 485; of occu- 
pations, 486 ; influence of heredity on 
function growing weaker, 487 ; open- 
ing of new avenues of employment, 
488 ; proportion of workers to depen- 
dents, 488, among men and women, 
488 ; avocations favouretl by women, 
488. Tables of Population : 1 . General 
statement, 489 ; IL Variation in popu- 
lation, 489; 111 . Popnlation distributed 


statement, 489 ; if. Variation in popu- 
lation, 489; 111 . Popnlation distributed 
by Provinces and rates, 490; 111 a. 
Ilecgsl, Aiiam, and the Cmtral Pro- 
vinces as reconstituted in 1905, 491 ; 
IV. Towns and villages dlmined by 
popnlation, 491 ; V 7 Population of 
ch&f tcwxtt, 493 ; VI. Religion, 493 ; 
VIL Age^ 403; VUL Civil condition, 
494} IX. Education, 495; K. Lan- 
guid, 496; XI. Birth-place, 497; 
XIL Statistics of main castes or tribes, 
49B; XllL Occupation or means of 

uWihood,499* 

Population, growth of, 459 3 H* «uws 
and checks, 448, 449 ; variaUons In, 
since r8«i, often cyclical, 460; 
conditions aueetbg it between 1891 
and 1901, droQghts, two famines, high 
mortality, low birth-rale, 460, 41)1 ; 
ei>l*lemic of plague, 4fii ; oounteraimag 
conditUms, { growth not in excess 
of possible means of subelstenem 4^1, 
^si in Aaiiam,4^at to 


KW. Frontier Proving 41833 to United 
Provtooec, 483, 4W1 to Hatiro Staus, 
466^4^. 3hs Ciowuu 

Potbanm stone, too. „ . . 

Fospclse, Wunt-ttcned, pocuUar to the 

Pcnl^ertbiy (geological) dyvelomnent, 
97 3 by recent volcanic action, 98 } by 
earttemkes, 9^ 99 ; lyr 
amllubel^m of lamh ^ 
cene alluvliim to Ntrhtda a^ Goda- 
vari vsSeys, op, too 1 Pori^s^ar stone, 
tool Ittdo»^Uangetlo aUuviwu, looj 
U|^ river deposUs, tOt 2 wtod-bbwn 
deiKiaUs, vox* 
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Prain, Major : Plants of Pengal, enu- ] 
meration of six areas of comparative 
humidity or dryness, 164 ; Flora of the 
Suftdriduns, 183^1., 184; recent dis« 
coveiies of plants in Chota Nagpur, 
191; on Flora of N. Burma, 199 on 
flora of E. Burma, 301 ; on flora of 
the Andamans, 204. 

Prakrit or vernacular dialects, the, 339- 
36a ; primary, secondaiy, and tertiary, 
360, 35 i; Pali and Buddhism, 360; 
muping of Pr&krit dialects, 360, 361 ; 
ttieir hceraiy culture and distinction 
from the Apabhramsas or true verna- 
culars, 361 ; succession of Sanskrit, 
Pali, Prakrit, Apabhramsa, 36a; the 
last the parent of modem vernaculars, 
363. 

Pre-Cambrian (geological) Age, of un- 
fossiliferous rocks, 57-64 ; divided into 
the Archaean, 58-60 ; and the PurSna 
groups, 61-64. 

Protestant missions. See Missions. 

Public Health and VitalStatistics, ch. x, pp. 
300-535 ; introductory, 500; conditions 
affecting the individual, 500-503 ; 
endogamy and early marriage, 500, 

5 ox; defective nutrition and poverty, 
501 ; the environment, religions, moral, 
and social, 50X, 503; fatalism and 
caste, 501, 503 ; physical environment: 
influence of rainfall, 503, 503 ; influence 
of temperature, 504 j man’s subordinar 
tion to environment, 304; vital statis- 
tics : the causes of their defective char- 
acter, 505; birth-rate in India, 506; 
how affected by marriage customs, 507 ; 
table of percentage distribution of the 
population bv civil condition in India 
ana Europe (excluding Hungary), 508 ; 
how affected by agricaltural distress or 
prosperity, 508 ; how by normal sea- 
sonal variations, 509 ; comparison of 
Hindu and Muhammadan fecundity, 
3x0; proportion of male and female 
births, with table, 5 xo ; urban and rural 
birth-rates, 5XX; proportion of still- 
births, 511 ; recorded death-rates, with 
table, 51 3 { causes which affect them, 
513; strong contrast between Indian 
and English birth- and death-rates, 
513; age statistics for India and 
England, with table, 5x4; mortality 
and expectation of life at differttit ages, 
with table, 514, 515 ; contrasted with 
IiAgland, jfi5 ; male and female death- 
rates, 516} infantile mortality, 517, 
518, its causes, 5x8; comparison of 
urban and rural mortality, with table, 
518, 519; overcrowding in cities, 
310, especially in Bombay, 530; 

. Hmda and Muhammadan mortality, 
and Eursaiin, 530, 531; canset of 


mortality as registered, with tables, 531, 
523; under normal conditions, £33, m 
famine areas, 533 ; three main classes 
of fatU disAse, £33 ; specific fevers, 
abdominal dweases, Inng diseases, 533; 
their association with a deficient supply 
of food and insanitary habits and sur- 
roundinn, 323; epidemics, the con- 
ditions that favour their rise and mor- 
tality, 534; the decrease of the mortality 
from small-pox, the increase in vac- 
cination, with table, 524, 535 ; the 
epidemic of plague, the mortality from, 
in different districts and in the cities 
of Bombay and Calcutta, 333, see also 
Vol.IVyCh. xiv; vital statisLlcs of troops 
and pnsoners, 535-534; both under 
daily medical oblation for many 
years, 525, 526; {a) European army: 
table of mortality from 1770 to 1H56, 
536; table of causes of death from 
18x3 to 1853, 536; table of sickness 
and mortality from 1870 to 1889 
1895 to 1900, 537; table of si^uess 
and mortality by age and length of 
service among European troops from 
1895 to 1899, 33B; the mortality among 
officers, 538 ; among women and child- 
ren, 538, 539; (^) Native army: tabic 
of disease and mortality from 1833 
to 1853, 339; table of sickness and 
mortality from 1895 to 1900,530; (<*) 
prisoners : tables 0? sickness and mor- 
tality from 1833 to X853, 53^1 of 
sickness and mortality among prisoners 
from x88i to 1900. 531 ; comparisem 
of European and Native troops ami 
prisoners as r^g^s disease statistics, 
533 ; tables of diseases for which they 
were treated in hospital and of asttses 
of death, 533, 535 ; cholam statlsttos of 
troops and pnsoaMcs In BMgtl, with 
table, ^ mU<»»phy,535. 

Punjab* the, physical aspects of, 38-33 ; 
its rivers, 39-33 ; their shifting chan- 
nels and licenoe In the plains, 33 ; geo- 
logy of: Carbo-Trias, 70, see alto Halt 
Kange and Siwtllk ; meteorology of, 
HI, xi6, X17, 133, 134 , 135 , 130, 140, 
148, X50; botany of, see Indus Plain ; 
soology of, 3I4; ethnology of, 3<;3; 
of Western and Central 373$ Ian* 
gnages of, Panjibl, $£9 ; Uhndl, 371 ; 
Buddhists in, 4x3 ; Muhammadans in, 
484 } population and density in Punjab 
and NW. Frontlet Pmymoe, 454; 
growth of populatloa, 4659 Hrth-rate, 
506; death-rate, 5x3} m&ntile mor- 
tality, 317. 

Purina, the Vishniva’Vork of the sixth 
cantttxy, the founaatlon of Vaishnavltimi 
434; one God, but of Bnhnwai oolyf 
4 * 4 - 
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PnrSna ^nup of rocksi its two divisions 
ami diHtnbation, 61-64; in the Cud- 
dapah and Kamool Districts, 6x ; in 
the Vimlhyan ranj^,6^ in lAima, 5 a ; 
possibly in the Himilnyas, 63, 


Quetta, physical aspects of, 7; easy I 
rotiUiS practicable from it to the Pension 
Antler, 8. 

R 

KfidhiUwamls, a modem refoimed sect of 
Vaishnavism in the United Provinces, 
427 ; foundefl by Shiu Dayal 
U*X>, iKi8-7K),aKhattrI of Agra, 427; 
the three spheres of the universe, 427 ; 
the secotKi presided over by the (tud 
of the itiblcs oi the VetlaittUts, and of the 
Muhammadan saints, 42H ; its doctrine 
of progressive transmigration to the 
presence of the Su()rt*mu, 428 ; has no 


jiriestH and no temples, 428 ; reverence { 
{utid to its spiritual heiul| 4084 I 

Kainlall, normal and abnormal, annual 
measurements of, 104; averai^ min- I 
fail of India during the year, no, tio ; 
dttf ingsouth-west memsoon, 1x0; during j 
coki-weathttr {leriod, 1x4, X40; table 
of xiinihU In Ikmgal and Assam during 
hot xnonsooii, Xf8 ; rabdall during wet 
monsoon, 11 If, 1x9, 134; its milsatory 
eharaeter, 134; normal minxalt, May 
to Octoiier, 136; relation of Indian 
rain&ll to rainfidl elsewhere, 137, laH ; 
table of varlaticms of rainfall from XK78 
to 1902 and of Nile doodi, taS; in- 
fluence of ao(»wfall in IlimAlam on 
rainfall, 139; complexity of distnhttti(«n 
ot monsorm rainfall, 139; its dUcon- 
tinuity, uo; imiHirtant variations of 
period aiwf distribution from nonnal, 
txo; clinrt of tmriual rainfall in the 
|4ams, tflij contraction of rainfall 
amiag mmadng smith-west monsoon, 
lat lit* (iffttatarKy In amount and dis- 


rainfall, 451 ; influence of rainfall upon 
supply of food and water, 503, 504; 
upon disease, 523; the pollution of 
water-snpplies, 503; the mortality curve 
during monsoon and after, 503, 325, 

Rftjaslhinl, the language of K 3 .jput£aa, 

367- 

RXyputana: physical asp^s of, 33-35; 
divided by the ArftvaUis into two un- 
equal parts, 35; southern, 34, 35; 
the countiy ox the ancient RSj^t dy- 
nasties and cities, 34 ; its better atmo- 
sphere and climate, 34; geology of, 
76, xoo, 101; meteorology of, X13, 
1 x 5 , 117 , 133, 150; delay 

of rainfall in, 130; botany of, 176, 177 
and n»f see also Indus Plain ; zoology 
of, 314 ; ethnology of, 293, 294; R 5 ja- 
sth&nT, mainly a Midland speech, 367 ; 
four groups of its numerous dialects, 
367 ; Mdrwir!, 367, ^6H ; its offshoots, 
Paharl, Naip&lT, Gujar!, 368# 

KHjnutilua Sea of Palaeozoic times, i ; 
edged by the Ar&vallis, i : now the 
Imsr or great demit of India, 33 ; ex- 
isted during Upper Jurassic times, 76, 

RiUimts, tniical representatiyes of Imlo- 
Aryan mmily, imyslcal characters of, 
393, ap9 ; intermarriage with Jits, 300 ; 

I manuuu^ure of fictitious, 313, 330 , 33 1 , 
337 ; abstain from widow renuurriage, 
333 ; next in nmk to Rrfihmans, 326 ; 
their number, 337 ; the dlspetslon of 
the Kljpnt powers and dans by the 


Muslim conquest, 433. 

Kfim Mohan Koy (xm-xB33), founder 
of the Brahmo Samaj, 43 o, 

Kftmo, an Incarnation of Vishnu, the god 
of the orthodox lir&hman, 434 ; possibly 
once a local Kiijput hero of JKnsala, 
424; connexion of biscuit with Huddh- 
um, 434; preserves the kiodliness of 
liuddhism and its tenderness for animal 
^ lilB, 434 . , . .... 


trimlen, nh ipedai isrmarki 
Oft iftlniUl it Mia and xhrotHihia, 


138-^146; tiotd^weftther mhiAiU, due to 
Mtjrtna. he amcNint, 140} hofc-wetther 
lalniall, it» anaoam, 1401 jtaateit in 
Amam, 14x1 gffuuatty m Sithi value, 


141 1 rtiftlhli of ioum^weet momeon, 
neaiiy 00 per eent of whole due 
to iKMfttiile cttfrenrte Ihom Avabian Sea 
and Hay of Hengal, 14^1 if distrihiiUim, 
1431 oy«Aoiileetoriiiief;i43; excessive 
dowapoom 0(143# >441 its yitiahlltty, 
with tables, 144, 145; defident min- 
Mi and drot^ntsv 143, 14^# aas also 
Droughts; ramfall data of twenty-one 
meteorolofjlcal divisions of India, 133 ; 
vaiiatloft of density of >>pttlatlon with 


and SItl* models of vixtti% 4x9; still 
the Vaishnava Milt In Its Rimtom 
Hindi mftdering by Tulsl Dii, 419. 
Rangoon, meteorolos^ of, isd. 

Ranu of Cntob, ths^s physical aspects 
and recent emergence, 38; geology 
of, 73 ; partial submersion hy earth- 
rptake of xBxo, 99: meteorology of, 
t»3 1 botany of, see Indus Plain. 

Rats and Mice, 337-339* 

Rfivi, the, an affinent of the Indus, 33. 
iUwalpMi, temperatures at, iflo, 153, 
X54; botany o( 179. 

KellgUm, the, of the peasant and com- 
mon folk, 433. 433; largely based 
upon primitive Antnuim, 430-43i« 
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Religions, ch. viii, pp. 403-^5, Vedic 
period (f. 1500-300 B.c.;, 403; the 
Aryan religion, 403 ; the Vedas, 403 ; 
Vedic theology, 403; the gods de- 
partmental, 404; beginnings of Pan- 
theism, 404. The Brahmana period (f. 
800-500 B. c.), 404 ; the supremacy of 
the priesthood, ^4 ; theolo^ and wor- 
ship in the Brahmanas, 405 ; life after 
death, 405 ; human sacrifice, 405 ; theo- 
logy in the Upanishadsi 406 ; die anti- 
Bidimanical reaction, 406; Gantamn, 
the Buddha (c. 595-508 B.c.), 407. 
Buddhism, 408-413 ; its origin, 408; its 
relation to caste, 408 ; its ethics, 409 ; 
its theology and psychology, 409 ; its 
way of salvation, 409 ; causes of its 
spread, 409 ; the Sangha or Congrega- 
tion of Monks, 4x0; became a state 
religion under Asoka, 4x0 ; a doubtful 
gain, 4x1 ; as a missionary religion, 
41 X ; later Indian Buddhism, 41 1; 
Buddhism in decay, 413; causes of 
decline, 41 3 ; Buddhism at the present 
time, 413; survivals of Buddhism in 
Bengal, 413. Jainism, 414-417 : con- 
trasted with Buddhism, 414; the Jain 
schism, 414 ; causes of the survival of 
Jainism, 415; Jain literature, vast, only 
partially explored, 4X5 ; the Jain pan- 
theon, 4x5 ; Jainism at the present day, 
416; sects and distribution of Jains, 
1 x 6 , Brahmanism modified into Hin«- 
duiim, 417; the epics, 4x7 ; the Maha- 
bharata, 4x8; the Kamlyana, 4x8; 
the religious influence of the epics, 
4x9. Sivaism and Valshnavism, 410; 
Vishnu and Siva compared, 430 ; the 
rnttensium of Sivaism, 431 ; the Saiva 
fOcLs, 431 ^ the Smirtas, 431; the 
lingayati, 43a; Vishnu and Vaish- 
xiavism, 433 ; the gods of Valshnavism, 
Krishna, 433 ; Rama, asa* the growth 
of Valshnavism, 434; the Vaishnava re- 
formers, 435; l^blr and Kablrpanthls, 
435; Chttitanya, 43 C; erotic Vaish- 
navism,436; Sikhism, 426; theSaktas, 
437: modem Vaishnava sects: the 
Radhaswamis, 427; sects founded on 
social revolt, 438; the Satnamis, 438; 
modem thelstic sects: the Brahmo 
Samij, 439; the Axya Samiy, 429; 
seotananism in modem Hinduism, 430. 
Animism, 430-^33 ; In its purest fonn, 
431 f origin of, in India, 433 i enumera- 
tion of Animlsts, 433 ; the religion of 
the peasant, 433, IsUm, 4aS'-45^ ; its 
progress* 434 s of Animism, 435 ; 

, the Ptchpirfvas, 435) sects of Islam, 
Sunnis and Shiahs, 43 5 ; minor seots of 
IslUxuL the Wahabis. 43d ; SOBUm, 43 7 ; 

. the Ahmadivas, 438 ; Moplahi, Bofams, 
Khojai^ 43S; the Islam rerival, 438. 


Masd&ism or Zoroastrianism, ^39 ; the 
pan! emigration to India, uncler pres- 
snxe of Islam, 439; Mazdaism on Indian 
soil, reCent refival, 440 ; numbers, loca- 
tion, and tenets of Parsis, 440. Jews in 
India, 441. Christianity in India, early 
preaching of, 441 ; Catholic missions, 
44a; Protestant missions, 443; numbers 
and distribution of native Christians, 
443 ; the fact and causes of the recent 
progress of Christianity in the Indian 
Empire, 445. Bibliography, 44(>. 

Religions : statistics of Census, 471 ; diffn 
cult to dititinguish Hinduism and other 
indigenous religions, 471 ; the regional 
distribution of, 471-477 ; their relation 
to marriage, 48 1-483 ; to education, 484. 
Sfie Censns of Religions, Table VI, 493. 

Remarriage of widows, its practice as 
modifymg social status and forming new 
castes, 3x7, 331 ; abstention from, as a 
claim to social promotion, 333; allowed 
by early Ling&vats, 432 3 by JXU, 333 ; 
forbidden by higher castes everywhere, 
and in Bengal by all but lowest, 481, 
483 ; its prohibition often ditcourages 
early wemock, 483, 

Reptiles, 36d- 373 ; palaeontology of, illus- 
trated by SiwfiUk deposits, 97. 

Rhinoceros, '331# 

Rhododendrons, belt of, in Easlora Hlmd- 
layas, 159, XO03 iu temperate zone of 
Sikkim, x68: odoroas K. In alpine 
zone, 170; of Burma, 198, aoo* 

Riiley, H. H., ‘ The study of Ethnology 
in India,*’ in Anthr^l^tal 

InstiMe, 3893 7>im and Casta 0 / 
JUngal^ quoted, 9373 hit table of pre- 
ceemee for Bengal proper adopted for 
the Census of x^x, 3203 Cssto, Tribe, 
and Race in an tha Coma if 

India^ 1901, t85« 

Roman Catholics, thrir mWont: Portu- 
guese FranciicaAs, 443; Bt. Francis 
Xavier, 443 ; Jesuit missions, 443 ; 
interesting history of mission at Chara- 
piLran in Bihdr, 444. Ha aha ChriS" 
tians, Christianity, Missions* 


Saiva sects, the, a conservative force in 
Hinduism, 43 x ; their struggles with 
Buddhism, 43x3 the repuliuve aaoetl* 
cism of some, 421 3 the Smlbtas and 
the Lingiyau, 4ax-439. 

SUctas, the tiilrd great sect of Hinduism, 
437 3 worships the activa limale prin* 
ciple, 437 3 its impureiiawociatlona and 
abominable rites, 4373 opposed by the 
VaUhnm^iefbn^ r ^ - 


\ 4373 fys. ment 

Sidf Range of t£e Pui^,^logy of, th« 
oldest tosslUSroni sWa in India, 643^ 


spread in Upper 
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division of hs Cambriu 64; 

gaiM in its geolodcftl recoid, 65 ; Per- 


miitn bi»ttld^bed, 70 ; Prodnctus shales 
and lltOMtoneSf 71 ; tibsagexoTriasaic 
'Jeratifh form 


strata, 7s ; the Ceratifh formations, 73 ; 
Jurassic strata, 76; Nummnlitic rocics, 
9s ; botany of Kftwalpindi, 179, 

Satt^^ modem theistio sects, 430; the 
Brahmo iiamlj, founded by REm Mohan 


oldest and most conservative, adheres istics,3j 
to rules and rites of Hinduism, 439 ; and Im 
the Nabibidhan Samdj, foundm by vasions 
Keshub Chunder Sen, 439 ; eclectic vest, 31 

from Hinduism, Christiimity, bud- thlan i 

dhism, and IilEm, 439 ; the SadhEran course 
Brahmo Sam&j, the most advanoid, Punjab 
439; rejects caste, seclusion of women, indleen 
and Hinduism generally, 439 s attracts the Mai 
Hindus of KngUsli education, 439; Seasons, ( 
the Arya SamEj, founded by Dtya- Dry, H 
nand Saraswatl (1837^53)^ Sectariani 

Vedas their only iBrliittirct purs mono- theqreti 

thelsts, devoted to sookl Improvement, sofUnet 
439, 4io t of Influence In NW* India, of the 
439; tnidr number, 473, 474. etot or 

Haw-gmuse, 353, deme 

Sanlcarlehfti^ cme of the two gneat vkmalf] 

nlaslooeiiei of Sivalem, 43 x, 43a; plnceit 

founded monasteries Urorn Kumaun to Sensrt, M 
Mysore, and (he sect of Smlrtasi 1 ; 539-34’ 

a nialn cause of the ihiwnfidl of l^lh- Sex, statu 
Hm hi N* India, 4s 1 ; dcilted by India 0 
Halvas a« Incamatlott of Siva, 43i« ; 94 

Saaskrll, original dialect of the * Mid- males, 

lend/ the true home of the laden females 

Aryans, 337 ; its early literary cnlture, jorlty 0 

357: a |H»llishcd f<»rm of an archaic females 

tmtgac, 337 1 no Umger a wmacuiar in proMr 

300 337 ; lu mdttiicm and Relation of lemi 

to Pfhkrli, 337 \ analogy of latln and pocioll) 
IlMaimi laitguaM, asH i no mwlcrn explain 
ladhm language directly derived from 4io| 1 

SaMifitt A3(ll ^ prfadgt and in- njiM 
fliivnee ajm modem i«in^ 4^10 

/igmMT, m dhenir, J 43 * , wgtot 

SantA, a typleat pmvMlnia tribe of thXrt^fi 


ixn&ili, a modem mAmed Vhhh- 
nava sect, 438 1 fovoM by an Oadh 
lUjpatf jagjIvaadH ^7 ^ 

cMa (iflao- 30 .A*l>.), Its leven 
MrkiQiples,4»8| hap^ynodmoralUy 


SanimienT, a PrEkrit of the Midluu], close 
to great kingdom of Kanauj, 361 ; the 
prose IsDgimge of the Indian dramas, 
361; Itsvocabuhury that of Sanskrit, 363, 

Scottish Chmch, its missions, 443; Dr. 
DniT, one of the jdoneera of higher 
edneation, 443. 

Sc^lans, invasions bv, 305*308. See 
InvosioDS and immigrations, Scytho- 
Dravidian. 

Scytho-Drividian Race or Type, the, 
Its diitribntioa and physical chameter' 
istics,393 ; evidence from China, coins, 
and indUtt tradition of successive in- 
vasions of India by Scythians from the 
west, 305 ; historical record of Scy- 
thian invasions, xoft, 306: possible 


thlan invasions, 305, 306; possible 
course of Scythians from Western 
Punjab southwards to become, with 
indigenous Dravtdians, ancestors of 
the MarEthEs, 306*308. 

Seasons, Cold, Dry, Hot, Wet ; see Cold, 
Dry, Hot, Wet Seasons 

Sectarianism in modem Hinduism, 430; 
theoretkally prominent, practollv 
softened or oblNeiated by eclectic spint 
of the system, 430^ the god of one 
sect or individual may be In a less 
degree a god of other sects and indi- 
vidttals, 430; the sanctity of holy 
places common to msny creeds, 430. 

Senart, M., Zu Cc/Zar Vlwk^ 337, 

Smef mimics of, 479; normal excess in 
India of mole over female births, 4B0, 
5x0; 963 females living to every 1,000 
males, 479; proportim of males to 
females in duierent parts, 479; ma- 
jority of males in the western half, of 
females in the eastern, except in Bengal 
proper and Assam, 479 ; recent increase 
of lemeles, os the stronger sex, es- 
pecially In CcnUral Provinoeii^ 479 f 4 ^ > 
«(plMMtk)U of dt ft o toiw « teMtloK, 
not ftnutlo 4itei 

anbN*, tetuOt lil^aa4M«ltt>!l,lMt, 

4WI 

MAM fiHMio MMHaUtf ftom tail to 
ymm, ^ >«•» of .p»- 
oatfiM tMtit* (#% f><t base 
laaaofHtiil^ thaTklue 

laftha ttaffwiii am- 

ptUoM domwon to auft and women, 

ti India, * Palla ’ of the Indw, ajj. 

ShlcInlpaMm of Bengal, a true eaata, 
feimaa b, wMMng, and adapting an* 

Kha^iTI^ia^agia dtUMi to ^lae, 
iliokia In Upper Barmi. , 88 1 Itfiola* 
ninowUtentiuie,,8i». 

Sharkti abwtou to iMktt laai, OM 


Bfttonrl t tofaJ&Mw IQuwdwa, 


^ I aiale and tomato 
Mncat fiHMala wfftal 
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Up large rivers, 275* the Hammer^ 
headed shark, 275. 

Sheep C^ld), found in Himalayas and 
hills of Punjab and Sind, the Great 
Tibetan {flvis hodgsoni)^ the Great 
Pamir { 0 ^ 233. 

Shiahs, the, a main sect of Islam, 436 ; 
reject the first three Imams as usurpers^ 
436 ; observe the feast of Muharram in 
memory of martyrdom of All and his 
two sons, the grandsons of the Prophet, 
43$; their parade of the tasiids^ 435; 
form a large majority in Persia and 
Afghanistan, 436 ; Lucknow and Hy* 
derabad their chief seats in India, 435. 
See Sunnis. 

Sholapur, meteorology of, 126, 14a. 

Sholas, indigenous lorests of NHgiris, 
40 ; botany of, 188 ; of Anaimalais and 
Palnis, 188. 

SibsSlgar, meteorology of, 12 5 . 

Sikhism, a religious reform ending in a 
political organization, 426 ; founded in 
the l^njab by Guru Naiiak (1469- 
1538 AU.), his formula, the Unity of 
God and the Brotherhood of Man, 427 j 
inspired by Kabir, 427 ; the five marks 
or ka^ ^27 ; the Granth or Sikh Bible, 
427; Its inspiring influence, 293; 
tendency to revert to BrShmonism, 527 ; 
the number of its adherents, 473. 

Sikkim, the most humid region of HimS- 
layas, 166; botany of,i 5 (l«i 7 o; tropical 
zone, x 57 ; temperate zone, 168 ; alpine 
zone, x 5 q. 

Silurian (Cl^thlandian) beds, 56 . 

Simla, on the divide between the Sutlej 
and the Jumna, 19 ; its day and night 
temperatures, X51, 15a; its mean tom- 
pexature, X53 ; Simisnsis, 172. 

Sind, Tertiary marine rocks of, 92 ; Gdj 
or miocene beds in, 93 ; rainfall, 104; 
meteorology of, X17, 123, 148, 149; 
botany of, x 79, see also Indus Plain ,* zoo- 
logy off 314 ; loi^age, Sindhl, closely 
connected with Lahnda, uncultivated 
and with hardly a literature, 372 : four 
dialects spoken in Upper and Lower 
Sind, the Thar, and Cntch, 372; great 
growth of population in, owing to irri- 
gation canals and railways, 463, 

SinghbhQm, in Chotl. Ndgpur, botany 
of, X90, 19X. 

Siva, the third person in the Hindu Triad, 
his Aryan origin, 419; the coarser 
elements of his worship possibly Dra- 
vktian, 420 ; the Destroyer and Repro- 
ducer, 420 j the Yogi, the sage, the 
Dionysos, 419, 430; as Visvesvara, 
^Lord of the Universe,* his llffgxm 
the chief object of worship at Benares, 
4ax ; hsi shrines in most villages, 421 ; 
his worship obeap and plain, 421, 


Siwalik geological) system, the, alluvial 
pliocene deposits rich in vertebrate 
fossils, q 6, 97 : palaeontology of mam- 
mals, reptiles? birds, and fishes, p5, 
97 ; age of, determined by Irrawaddy 
system, p7- 

Siwdlik Hills, physical aspects of, 17. 

Bmall-pox, the times of its prevalence, 
524 ; recent decrease in mortality from, 
524 ; table of mortality from, and of 
successful vaccination during 1871-80, 
1 881-90, 1891-1900, 525, 

Smartas, the, a Saiva sect of Brdhmans 
of the S, Deccan, 421; founded by 
Sankaracharya, 421,422; their teach- 
ing representative of the highest form 
of Brdhmanic pantheism, 422. 

Snakes, 269-272. See Zoology. 

Snakes, Colubridae, divided according to 
teeth into fff) harmless, (d) slightly 
poisonous, (0 most poisonous, 270; 

the * carpet snake,* the dhdman 
or Rat snake, 270 ; (^) water snakes, 
the ‘whip snake,* 2715 (r) Hydn* 
ykiinaet sea snakes, 271; iitapinae\ 
the Cobras; J^aia tripudians^ the 
Groat Cobra [Ifamadryas or Ophio- 
phagus)t the karait, the rSj^sdmp or 
King-snake, the black Cobra; their 
marks and distribution, 271, 272. 

Soma, the moon-plant, Vedic worship of. 


pollution, 326. 

Specific fevers, high mortality from, $2% i 
their communioibility not the only 
factor in their spread and fatality, 523 ; 
contributory cansee, deficient xeifart- 
ance, due to pomty^ ehrooio or acttfee, 
523; insanitary babibi and surtound- 
5 ^ 3 r 534; tables of mortality 
from, in all India, 521 ; among Kuro- 
peon troops, 526, 527; in Native army, 

^ 630; in jails, 330, 331. 

Squirrels, 226, 227. 

Stature, Topinard’s classification of, 292 ; 
as index of race more significant in 
India than in Europe, 291. 

Storks, the Adjutant, 264. 

Stonns and cyclones, of the cold-weather 
period, 1x2, 113; of the hot-weather 
period, 117; cyclonic storms, in 
Arabian Sea, xao; at Aden in 1883, 
xao; in the Bay of Bengal, 123, 143; 
Ortoto cyolonek 134, ntMlt *4* I 
of hail, 1x7; of dost, m;. 

SubiUtenoe, means of, nnequal to nopnU- 
tion, in United Proffrioef, 466, In Moga* 
fiha, 575 ; equal to present growth of 
population lnJiKlUgeikerdly,^X,4d2. 

Sfidms, the, the^fo^ and lowm of tfii 
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ism, Christianity, and Islam, 42$ ; the 
SadhSran Brahmo SamSj, rejects caste 
and common Hindnism, 429 ; f^e Aiya 
Samaj recognizes the Vedas only, 
monotheistic, humanitarian, 429, 430. 

Tigers, widely distributed, but none in 
Ceylon, their haunts and habits, 218. 

Tinnevelly and Madura, physical aspects 
ofj 46, 193 ; contrasted with Ceylon, 
46 ; recent rise and subsidence of land 
at Tinnevelly, 99 ; hot and dry, sheltered 
from monsoon, 193; botany of, 193; 
their cotton and senna, 193. 

Tortoises and Turtles, 267, 268. 

Totemism, 290, 299, 308, 313, 318, 32a, 

^ SaSi 338, 423, 

Towns, i. e. aggregates with a population 
not less than 5,000, 455; tendency to- 
wards growth of, least m Bengal, most 
in Bombay, Berlu-, and Rajputs, 455 ; 
recent growth in nnmber and popula- 
tion of towns, 45 5 ; especially of Ran- 
goon, KarScht, Cawnpore. and Ahmad- 
abad, 457 ; decay of other towns, 456 ; 
population of Calcutta, 457 ; Bombay, 
457 ; Madras, 458 ; other great towns, 
with increase and decrease since 1891 
(Table V), 492 ; comparison of urban 
and rural mortality, with a table, 518; 
the gyowth of towns unaccompanied by 
civic organization and sanitaiy r^ula- 
tions, 519; the evils of overcrowding in 
towns, 520; doe to social and economic 
causes, 520, Sa Censoa Tables L 
IV, V. 

Trade-winds, south-eut, of Indian Ooean, 
variAtiona o^wltb soath^west monsoon 
cunants, 127. 

Tm w iggid ^ motf 0^ 347« 40^, 423, 

' 408'^' I ''' 

Travaneof^ phyaioel AipAalia <141^ 47 ; 
its resembfanminoluaatem eonnwy 
and jdora to Ceylon, 47, 186} botany 
of, x86. Sis also Malabar, 

Trees, Flowering Rlanti, notable; 
Edelweiss, 170; cotton, 177, 193; 
Bengal rose, i8x; floating Fly-trap 
vssicuksti^^ iSx, xSs;* 
Oryta coarUata^ 184; Myriostachya 
Wightiima, 184; aerial root-suckers, 
184 ! StroHlanihst ] do, 187 ; the SAl, 
19 Xf X99; Satin-wood, 192; 
Sandal-wood, X92,* Indian Kenwood, 
392 ; the TQn, 192 ; Asocia ploAijfhns, 
X95 ; the Esug, 198 i the FRdbt«>ptant, 
200, 207 ; the Tea-plant, 201 ; Hosa 

' gigantsa, 202; iMmcffa JSNlMmtd^ 
kma iHoneytctckleV ao»^ impoAkns 
mArakiUs tBaliam)> oodj Ommdta 
itriMa, 195? 203, 207; 

SmgsmmHa Lmi ^roob^iaiaslte)^ 207, 

Tribes in Jndia^ definlttoa^^ 308; 
ie m i lie e tritik a ocanmoa name mad 


language and locality, and claiming 
common descent from a human or 
animal ^cestgr, not necessarily endo- 
gamons, 308 ; the Dravidian,as found 
in Chota Nagpur and among the 
IChonds of Orissa, 308, 309 ; the nearest 
approach to McLennan's primitive 
unit of society, the local exogamous 
tribe, 309; the Mongoloid, as found 
in the NS^ Hills, 3^ ; the Turko- 
IrSnian, 301^311 ; the Afghan type, 
309 ; the B^och and BrShni type, 316 ; 
all knit together by obligations of 
blood-fend, 309, 310; none strictly 
endogamous, 310. 

Tribes, conversion of, into castes, 308, 
311-31$ : castes not merely devetopod 
tribes, 344 ; primitive tribes exogamous 
rather than endogamous, 344. 

Trichinopoly coaS^ geolo^ of, its 
Cretaceous rocks, 77-80; divlsto of 
fossiliferons strata into four stages, 78 ; 
their high interest and importance, 77, 
80; meteorology of, 12 5 . 

* Trout,’ so called, sec Carp ; no true 
trout in India, 277, 

Tulsi D£s [died 1624 A.D.), his version of 
the K&xnayana into Eastern UindT, 
4x9, 

Turko-Trdnian Type or Race, the, its 
distributiou and pbyiieal characteristics, 
293 ; tribes, 309, 310* 


U, 

United Provioeos; date of monsoon, X24; 
ethnology oi^ 294 *, missionary work of 
American Methodist Church in, 444; 
population and dooiity In, 454 ; very 
illgbt tooreaie of popahUton m^x8oi» 

4W ; its causes, em»f|i»tim>£ 

AalQt niimtt tkf 

deathr 

ifs^infcnOWmori^ 5x7- 

Upannluule, the,, or miposltioii of the 
bidden spiritual doctrine, sacred writ- 
wings latnr in thought than the BrSh- 
manas, aoS ; the doctrine of absorption 
into Brahmft, and the theory of traii» 
migration, 406. 

Urdfi, a RerslanUed form of HiadoetSa!, 
widely spoken and written In Upper 
India, 3(55, 366$ its origin at the 
Mughal court, 365 ; genomuy used by 
MusalrnSni in the Deccan, 30$; Ui 
literature la proee and pokry. add) 
written in a form of Petrian 
character, 3(6^ ^ 


Vaikrita strata 
stem, 63. 


V. 


of^lJppm Camlirian 
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£odi| KriihiUL and RSmS, 423 ; origin* 
ally the reUgicai of Hrihmaxis only, 
424; iti reformer! and poimUri2ei!, 
K&rafinuja^ Kabir, Rfm&nan^ Chai- 
tanya^ 425, 426 ; Iti aeSts and develop- 
ment!, 49(1 ; erotic, 436 ; Sikhism, 426, 
427 % modem reform, the K&dhSsw&mls, 
427, 428$ the SatnaxnU, 428* 

VitUye, one of the four orl^nal castes or 
groups, the trading ana agricultural 
clasam, 33a ; during the period of the 
Br&hmanaa regarcmd as mere sup- 
porters of the expenses of the sacrificial 
system, 407. 

Vaflabh&cbSLi^, a sect of erotic Vaish- 
navism, 420 ; chiefly in W, India, 426 ; 
their Cllosain or leader regarded as a 
divinity, 426* 

Vardhamana (599-527 B,C.)> the founder 
of Jfaiiiism, 414; of the same class, 
time, and country as Gautama, gained 
the name of MahZlvIra, Uhe great hero,* 
414; axHumed tl^ of Jina, ^the 
vlcloriouH,* 414. 

Variations in popvlatloitf lei Censas 
Table 11 , ttowlitioiii and causes 
ot 460, 40X* 

Vtdfub m, a collectto of Hymns, 
generally rltuallitSo, mainly the work 
of priests, 402 1 composed at different 
stamis of Aryan Immlgiition, 40 j, 403 $ 
Vi^ic thcolugv, its departmental gods 
of sky. air, and earth, 403 j banning! 
of antbropomorphiim, pantheism, and 
of the idea of a Father^^od, 403, 404 ; 
the Atman or albiKirvadlng spirit, 404 ; 
the Urth ia « Midlud* offir&manim. 
ths supremacy of ritual, sacrifice, and 
priesthood, 4^4v 4^5* 

Vernacular laiuguagcts of India, five 
f.uniUiift, Aryan, Dravldiau, Mundft, 
Mon*KUiner, and TiU;tc»-Chlnc»v,35t, 

Vtmiculars, modem Indo-Aryan, ihcir 
thulr deswnt fiom 
AAtmikiasi, gne 9 their horrowlnga, 
gogt a ttH 0f yemaattiars an^ numbori 
m apsah0% |li49 Um d^tributkm, 
history, eham^, aha Ulem^ 304* 
37H. iSni a/re LanguamM. 

Vertabtateis number 01 ganera and 
M)edes,2i3i dUtrlbnOon of^ »i3, 214. 

Viilagus, inhabit^ by abiMsOtb of the 
population, 4359 74ff,te5 U» number, 
with an avarage poptflitkm of 3(4, 
433; the term vwry vaHous in its 
mmlng, 456) comparison of urban 
and mraFmortaUty, aiB. Sii Csnsus 
TaMeiI,lV.* 

Vindhyan (geol^eal) system, da i 
mahity eamistoim with shale and 
limeatofie, js* , 

Vlfidhyasy range of motmmlns, physical 
aspects oly 33f diviamg basins of 
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Ganges and MahUnadl, 35 ; their 
geology, 62. 

Vipers : Rnsaeirs Viper or Chain-viper 
and Cobra monil of S. India, or tic- 
folcnga of Ceylon ; Echts cartnaia or 
the Kappa ; Fit Viper^ 272. For other 
poisonous snakes^ rar Snakes. 

Vishnu, the second person of the Hindu 
Triad, 4x9, 420, 423 ; in the Rig-Veda 
and the MahSbhSmta, 419 ; compared 
with Siva, 420, 423; characteristics 
of Vaishnavism, 423; his AvatSras or 
incarnations in animal or human shape, 
423; his manifold forms, 423; his 
incarnations as Krishna and RUma, 4s 8< 

Volcanoes, action of, at close of Cre- 
taceous period, 2, 3, 87 ; recent, 98. 

VrStya, the twice-bom who have 
neglecte<l duties and rites, 334. 

Vultures, 25 a. 

W. 

WahkliU, a minor sect of IslUm, 43B, 
437 1 founded by Ibn Abdul Wahftb, 
in Arabia, early in eyhteenth 
oentuiy, 436; purUanicaly fEnatkal, 
political, 430 s partial agreement 
with Sunnis, 437; protest against 
reverence to ImUms and saints, 438 ; 
introduced into India by Sayid Ahmad 
Shlh, 1826; a constant trouble on 
NW* frontier, 438*, their dangerous 
teachlna; of rell|^us war against the 
rulers m Imlia, 438 ; some recant decay 
of fioatieism, 438. 

Water-supply, its dependence upon the 
character of die monsoon, 503; its 
collection in surface tanks and wells. In 
rivers, 503 ; its liability to pollution, 
503 ; excess, 524 ; and dencienoy, 503 ; 
the dlseaHcs coiiscf|uent thereon, 503, 
5^41 5^4 1 provision of pure water 

supplies, 503, 319; defective diaicegt, 

Weaver KrdA S444 ^ ^ 

VlTet seiicm, fcom June tc Septemlmr, 
changes if pseiam with a graphic, 
2x9, 1209 of, edr .mafsiMity with a 
gi^lc, rso, X2I i In Arabian 
Sea, iao,,,i2S.ie39 l»»ayol%i^ 
xaardita ^ ee^pEdimiiint of wet 
aeasott in dilforeot peris ofloabL 1249 
marked tendency to uniformity of 
temperature, doua, and humidity con* 
ditioni, with tabla, xs 5 ; mean ralnfidl, 
140/ Sti n/ie Monabon, KaSu&U, 
Tempetatare. 

WuitSTi^ 'Vnaiit CUkm.) In 
Mbw wiit«t flu WuM, 

' «td Cilontti^ 980. 

Wiodi. Stt M«ito<w> Stomi* 

Wolw» not Umi 1b' OtyiMM Bwobu, 
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dangerous to children, superstition 
against killing, tales of children reared 
by, aai. 

X. 

Xavier, Francis, Saint, his labours in S. 
Madias and Malajbar coast, death in 
China, burial at Goa, 44a* 

Y. 

Yaks, wild and tame, 331, 239 ; inter- 
breed with domestic cattle, a3i, 
Yenangyanng (geological) s^es, 94-99. 

Z. 

Zoology (vertebrate) of British India, 
chap, ur, pp. 213-282. Richness of 
Fauna, 213 ; distribution of Fauna in 
zoolo^cal regions and areas, 213, 214; 
review of principal Vertebrate animals ; 
L Mammals, 214-239 ; primates : 
monkeys, lemurs, 214-21/ ; carnivora, 
217-224; felidae or cats, 217-219; 
lions, 217; tigers, 218; leopards or 
panthers, 218,219 ; viverridae or civets, 
219; ichneumons, the mungoose, 220; 
hyena, 220; canes or dogs, wolves, 
Indian jackal, wild dogs, foxes, 221, 
222 ; martens and weaels, 222 ; 
badgers, 222 ; otters, 222 ; cat-bear or 
Him&layan racoon, 223; ursidae or 
bears, 223; insectivora, 224, 225$ 
tree-Biirews, hedgehogs, moles, shrews, 
324; flying lemur, 225 ; chiroptora or 
bats, 225, 336 ; rodentia, 226-230 ; 
^ squirrels, 226; marmots, 227; jerboa, 
227; rats and mice, 227-229; por- 
cupines, 229; hares and pikas, 229, 
230; un^lata, 23^238; elephant^ 
230; wild assea, rhinoceros, tapirs, 
231 ; wild oxen, yak, buffalo, bison, 
Gaur, Gay&l, and Tains or Bantsng, 

humped cattle, 231, 23a ; wild sheep, 

233; wild goats, 233, 234; ibex, 333, 

334; antelopes, 234, 335 ; deer, 235- 

237 ; wild pigs, 237 ; cetacea, whales, 
porpoises, ana dolphine» 238 ; sirenia, 
the dugong, 238; edentati, the pan- 
golin, 239. 

II. Birds, 230-266; passeres, 239- 
246; eurylaeim or broad-bills, 246, 
247 ; pici or woodjpeckers, 247 ; sy^^- 
daotyu, 247; uufodaotyli, 248, 249; 


macrochires, 240, 250; trogoaes, 250 ; 
coccyges or cuwoos, 250, 25X ; psit- 
taci o( parrq^, 251 ; stnra or owls, 
251 ; acclpitres or birds of pr^, 2Sa- 
254; osprey, 25a ; vultures, 252; eaflcer 
953; kites, 353; harriers, 253; ws- 
zards and hawks, 253, 354; falcons, 
354; columbae or pigeons and doves, 
354 > 355 ; pterocletei or sand-grouse, 
355 ; gallinae or fowls, 256-258 ; pea- 
fowl, 356 ; jungle-fowls, 256; phea- 
sants, 256, 357; spur-fowh^ 257; quails, 
257, 258; partridges, 258; grallae, 
rails, tinfeet, cranes, and bustanls, 
259, 260; limicolae, plovers, snipes, 
and waders, 260-262 ; gaviac, gulls and 
terns, 262, 263; stcganopodes, pe- 
licans and cormorants; tublnares, 
petrels, 263 ; herodiones, herons, ibises, 
storks, and spoonbills, 264; plioeni- 
copteri or flamingoes, 265; anseres, 
swans, geese, and ducks, 265, 266; 
pygopoo^ or grebes, a 56 . 

Ill Reptiles, 266-272 ; crocodiles, 
266, 267; chclonla, tortoises ana 
turtles, 267, 268; squamata, llzanls, 
26s, 260; snakes, all the known 
families inhabit India, and India alone, 
260-372 ; pythons and boas, 269, 270; 
colubridas, s/ch 271 ; the cobras, 271, 

. 972 ; the vipers, 272. 

IV, BatraoUans, 272-274 ; eeaudaU, 
or frogs and toads, 273, 974; osu* 
data, or newts and sslarasnasrsi 274; 

274-282 ; cdKHkdropisxygfi, 
sharics, law-fiSh^ (lo|p8shes,rayi, sitid 
skates, 275; telsofteL 276-282 ; indti* 
ding (with others) Mlf, 976 1 eat 4 MNi|i 

muXUbtf 878,2793 m 
279; 279 t 

keiels, 270 ; the pomnebi^ 280 $ me* 
kerel and tunny, 280; Madras and 
Calcutta * whiting,' 280; < mud-skip- 
pers* and spiny eels, 2B0; mnrret, 
280 ; dimbing {lerch, 281 ; flat fishes, 
282 ; plpe^dshes and sea-horses, 2H2 ; 

|^ect^|]^, 282 j ampbloxus or Uuice- 

Zoroastirianiim, or the FMI reUgloHi 
439 - 44 *- 
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